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MULTIPLE CEREBRAL TUBERCLES 


A CLINICAL AND ANATOMOPATHOLOGIC CONTRIBUTION * 


G. FUMAROLA, M.D. 
Associate Neurologist, Neurological Clinic 


ROME, ITALY 


If at times the difficulties of diagnosticating a cerebral tumor are 
great, especially in those cases in which one wishes to obtain a precise 
localization, they become almost unsurmountable when one attempts 
to establish the presence of multiple cerebral tumors. Having had 
the opportunity to study two cases of multiple cerebral tumors in 
the Royal Neurological Clinic of Rome, and of performing necropsies 
on both of them, it seemed opportune to publish a report of these 
cases, hoping thereby to be able to contribute, even in a small way, 
to the study of so difficult a question. I shall first outline the clinical 
histories of the two cases coming under my own personal observation. 


REPORT OF CASES 


Case 1.—History—Ottavi Giovanni, aged 28, a farmer, drank wine mod- 
erately, did not smoke and denied syphilis. He had left lobar pneumonia in 
1914; in 1918, following a thoracic wound received in the war, he had a left- 
sided pleurisy, but he stated that he had fully recovered from both conditions. 
He remained in good health until the end of October, 1919, when he began 
to complain from time to time of a moderate pain in the back of the neck 
which spread two weeks later to the occiput and became continuous with 
exacerbations influenced by nocturnal hours and atmospheric changes. Dur- 
ing the early part of December, 1919, he began to notice weakness of the 
extremities, especially of the lower ones; he could not easily remain in an 
erect position and, when walking, he had a tendency to fall, first on one side 
then on the other. During the following two weeks the headache acquired 
the characteristics of true violent crises of short duration, often accompanied 
by emesis and occurring several times during the day. By the end of Decem- 
ber the patient complained of diplopia, especially after an attack of headache, 
with bilateral diminution of vision. During the last few days preceding his 
admission to the clinic, he also noticed paracusia in the right ear and slight 
diminution of hearing of the left ear. He entered the clinic on Dec. 30, 1919. 

Objective Examination—This revealed a man of medium height, normal 
build and in a good general state of nutrition. Objective examination of the 
internal organs was negative. Urinalysis was negative as regards albumin 
and sugar. 


*From the Neurologic Department of the Royal University of Rome, Pro- 
fessor G. Mingazzini, Director. 
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Neurologic Examination—While at rest, a slight tendency toward internal 
deviation of the left eye was noted. Monocular examination for oculomotor 
movements revealed a moderate limitation of external deviation of the left 


eye; the same limitation, but to a lesser degree, existed in the right eye. 
At the same time, nystagmic twitchings were revealed, especially right-laterally. 
Binocular examination showed that upward movements of both eyes were incom- 
plete and that the left eye, in its upward movements, tended to develop a 
concomitant internal squint. Downward rotation also appeared to be slightly 


limited in the left eye. All other eye movements were normal though accom- 
panied by slight though demonstrable nystagmic twitchings. Frowning was 
bilaterally normal, but closure of the eyelids was more forceful on the right 
side. While showing his teeth, it was noticed that the patient’s left peri- 
oral muscles were slightly weaker than those on the right side. Protrusion 
of the tongue was complete, without deviation, and all of its movements were 
normal. The left side of the uvula was slightly lower than the right and 
contracted less fully in phonation. Mastication, deglutition and speech were 
normal. There were no faulty attitudes of the head. Active and passive 
movements of the neck were all obtainable, but, beyond a certain range, espe- 
cially in flexion and lateral extension, these movements gave rise to intense 
occipital pains. Likewise the upper extremities showed neither abnormal! 
attitudes nor trophic muscular changes. Only on passive movements the 
various segments of both upper extremities revealed a slight resistance; active 
movements were all present and complete. When elevating both hands, as in 
the act of taking oath, more or less accentuated tremors were noted, with 
occasional isolated finger movements and a slight tendency for the left hand 
to drop down sooner than the right one. The dynamometer showed: right 
hand, 19; left hand, 16. The lower extremities, especially the left one, showed 
an evident tendency toward external rotation. As in the upper extremities, 
resistance to passive movements was above normal; active movements were 
all present and complete. When the patient lifted his legs from the bed, the 
left one was lowered before the right; both limbs oscillated more or less in 
various directions. When the patient tried to raise himself from a recumbent 
to a sitting posture, with arms folded across the chest, both heels were 
simultaneously lifted off the bed (asynergy); the left foot was at times lifted 
to a higher level than the right one. The patient was able to assume the 
erect position by spreading his feet, but the body oscillated, especially when 
the eyes were closed. When walking, the feet were. always spread apart: 
from time to time the patient would start to fall toward the left. Backward 
flexion of the spinal column was accompanied by flexion of the knees. The 
patellar and tendo-achilles reflexes were prompt, more so on the left than 
on the right. The plantar reflexes were usually absent, occasionally normal. 
The adductor reflexes of the right side were more promptly obtained than on 
the left: the abdominal reflexes were normal, the epigastric reflexes absent: 
the tendon reflexes of the upper extremities were slightly more active on the 
right than on the left side. oth masseter and mandibular reflexes were 
absent. The conjunctival and corneal. reflexes were normal. The various 
forms of superficial and deep sensation were everywhere well preserved. There 
were no dynamic ataxic disturbances in either the upper or lower extremities. 
Percussion over the left side of the occiput and pressure over the paracervical 
region and supra-orbital and infra-orbital nerves, especially on the left side. 
all gave rise to slight pain. Vision was 1/6 without any correction. Color 


perception was present but bilaterally labored. Both fields of vision were also 
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somewhat restricted. Fundi: On the left side there was slight swelling of 
the papilla; the edges of the disk were slightly indistinct and somewhat pale 
in its temporal half. The papillary vessels were congested. Taste and smell 
were normal. 

Examination of the Ears—Whispering was heard at a distance of 3 meters 
on the right side and at 1 meter on the left side. The ticking of a watch 
was heard at a distance of 30 cm. on the right side, and at a distance of 
10 cm. on the left side. Acoustic Tests: The Rinne test was inverted on the 
left side and normal on the right. The Weber test revealed right lateral- 
ization with ears open or closed. 

Labyrinth Examination: There was (a) thermal nystagmus on apply- 
ing the cold test (15 C.). When the right auditory canal was irrigated and 
the patient was asked to look in the opposite direction, that is, toward the 
left, no nystagmic movements were elicited, whereas the latter became evi- 
dent when the patient was asked to look in the same direction, that is, toward 
the right. When the left canal was irrigated for two minutes and the patient 
was asked to look in the opposite direction, demonstrable nystagmic move- 
ments were élicited which became barely perceptible when the eyes were 
turned to the left. Thermal test was made at 40 C. On irrigating either 
ear for about two minutes, nystagmic movements appeared when the patient 
was asked to look in the opposite direction; that is, away from the irrigation, 
whereas no nystagmus appeared wher he looked in the same direction as the 
irrigation. (b) Voltaic Dizziness: On applying a gradually increasing gal- 
vanic current to the bitemporal region a constant inclination of the head to 
the left was obtained, regardless of the position of the poles of the current. 
(c) Rotation Test: After twirling the patient around ten times in twenty 
seconds in a Barany chair from right to left, no nystagmic movements were 
elicited when he looked toward the right, but they became evident if he looked 
toward the left. After twirling him around from left to right and then ask- 
ing him to look toward the left, there were no nystagmic movements, but 
the latter appeared if he looked to the right. (d) Barany’s Index Test: 
When, with closed eyes, the patient was made to carry the tip of his left 
index finger from below upward in order to reach a previously indicated point. 
the finger constantly deviated externally. The right index rarely, and to a 
slight extent, also tended to deviate externally. 

Psychic Examination.—Attention was fair; perception was correct; orien- 
tation as regards place, time and person was normal; memory was sufficiently 
normal both for past and present events; he had subnormal calculating ability ; 
he showed scarce critique; weak association; no disturbance of ideation and 
of the psychosensory sphere, and diminution of the affective tone. The patient 
evinced little interest in his case and made no inquiries regarding the nature 
of his malady or of the possibility of its being cured. 

Course of Disease—Lumbar puncture resulted in a few drops of limpid, 
transparent fluid, too small a quantity for the carrying out of any tests. The 
blood Wassermann reaction was negative. Roentgenograms of the cranium 
were not obtained. 

During his hospitalization in the clinic the patient had repeated violent 
seizures of occipital headache, sudden in onset, accompanied in the early part 
of the attacks by reddening of the face and tachycardia of from 120 to 130, 
terminating in bradycardia of 45 to 50. He died in January, 1920, during one 
of these seizures. 


Postmortem Examination—The cranial bones were negative. The cere- 
bral convolutions appeared to be slightly collapsed; the meninges were nor- 
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mal. On the right side of the posterior cranial fossa, in the cerebellum, was 
a small tumor the size of a hazelnut, of roundish form and firm consistency, 
firmly adherent to the underlying meninges (Fig. 1). On the inferior aspect 
of the right cerebellum and precisely on the lateral half of the lobus biventralis 
was a small depression in which was lodged the tumor without adhering to 
it. The right cerebellar tonsil, enlarged, deformed and of increased con- 
sistency, wes pressing against the inferior lateral surface of the medulla 


2). In the 


area in which the left side of the pons is continuous with the middle cere- 


(bulb), causing the latter to deviate toward the left side (Fig. 


bellar peduncle, a roundish tumefaction was found, grayish, and hard to 
the touch; the cerebellar peduncle itself was atrophied and flattened out 
dorsoventrally (Fig. 2). 
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Fig. 1 (Case 1).—Tubercle of the right cerebellar fossa. 
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The roots of the left fifth nerve were manifestly thinned out, flattened and 
dissociated. The rest of the brain and the other cranial nerves showed no 
appreciable alterations. On cutting anteroposteriorly over the right cerebellar 
tonsil, the surface of a small grayish tumor the size of a hazelnut came into 
view; it could be readily enucleated from its bed. No other abnormalities 
could be detected in making sections of the cerebellar hemispheres, bulb or 
right half of the pons. On the other hand, a transverse section through the 
left half of the pons brought to view a third tumor of the same shape, size, color 
and consistency, which could also be readily enucleated. The depression in 
which it lay was partly formed at the expense of the lateral portion of the 


Fig. 2—Multiple cerebral tubercles occupying: (a) the right ‘cerebellar 
amygdala; (b) the left middle cerebellar peduncle and extending into the adja- 
cent portion of the pons; (c) depression in which was lodged the tumor of the 
right cerebellar fossa in Case 1. 


pons, but more largely in the corresponding half of the middle cerebellar 
peduncle which was not only flattened and distorted but also thinned out. 

Anatomopathologic Diagnosis —Multiple cerebellar tumors of the right pos- 
terior fossa, right cerebellar tonsil and left median cerebellar peduncle extend- 
ing to the contiguous part of the pons were diagnosed. Histologic examina- 
tion (hematoxylin-eosin stain) confirmed the diagnosis of tubercle. 


| 
| if 
| 
ved 
| 
| 
| 
| 
| 


158 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


SUMMARY AND CONCLUSIONS 


The case was that of a 28-year old man who, October, 1919, began 
to complain of moderate headache, at first located in the neck, later 
occipital in nature. By December of the same year he had difficulty 
in maintaining the erect position and in walking in a given direction. 
A few weeks after the onset of headache the headaches became true 
crises of short duration, fair intensity, usually diurnal and sometimes 
associated with vomiting ; at the same time vision began to diminish and 
diplopia appeared. A few days before being admitted to the clinic the 
patient noticed paracusia of the right ear and slight hypo-acusia of the 
left ear. The neurologic examination revealed bilateral paresis of the 
sixth cranial nerves, especially on the left side; slight paresis of the 
left seventh nerve; slight hypertonia of the upper and lower extrem- 
ities; slight asthenia of the left extremities; bilateral “flexion com- 
binée,”” more marked on the left side; accentuated Romberg sign; a 
tendency for the body to fall toward the left when walking; patellar 
and tendo-achillis reflexes more prompt on the left than on the right 
side ; adductor and tendon reflexes of the upper extremities more pro- 
nounced on the right then on the left side; slight tenderness over 
the left occiput over the paracervical depressions and over the first and 
second branches of the fifth nerves, especially on the left side; slight 
static ataxia of both upper and lower extremities, bilateral diminution 
of the visual field; slight papillary stasis of the left side; slight 
bilateral weakness of the fifth nerves; left hypo-acusia; signs of ves- 
tibular nerve lesion, especially on the left side; positive “index finger 
test” on the left side; slight intellectual torpor. 

As already stated, necropsy revealed the presence of three tubercles, 
two on the right side in the posterior fossa and cerebellar tonsil, the 
third one in the middle cerebellar peduncle with extension into the pons. 

The clinical diagnosis had been that of left cerebellar tumor; the 
presence of two right-sided tubercles was not suspected and the tumor 
on the left side was found in the brachium pontis and contiguous por- 
tions of the pons itself rather than in the cerebellar hemisphere. It was 
easy to presume that one was dealing with a cerebellar neoplasm, in 
view of the progressive nature and symptomatology of the morbid 
process. Regarding the site of the tumor, the Rolandic area was easily 
excluded on account of the absence of jacksonian convulsions and 
dissociate paralyses; the occipital lobe likewise, owing to absence of 
homonymous lateral hemianopsia; the parietal lobe because there were 
no sensory alterations; the frontal lobe could not have been involved 
because the psychic disturbances were so slight in degree and tardy in 
appearing ; the basal ganglions (thalamus) were excluded because altera- 
tions of sensibility, phenomena of motor irritability and mimic emotional 
disturbances were all absent. The hypothesis of a tumor of the 
bigeminal eminence could not be entertained because it was impossible 
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to demonstrate dissociate and asymmetrical ophthalmoplegia which 
should have been present from the onset of the malady, constituting 
the clinical syndrome in this region. Neither could the possibility of a 
tumor of the cerebral pedicle be considered on account of the absence 
of even a trace of alternating paralysis of the Weber type; still less 
could a bulbar tumor be suggested, there being no disturbance of the 
last pairs of cranial nerves, no isolated or crossed paresis of the 
extremities, no characteristic alternating syndrome ( Avellis, Goukow- 
ski-Giannuli) which are found in tumors of this region. 

There only remained the hypothesis of a tumor of the temporal 
lobe, of the pons or of the cerebellum. Suggestive of temporal lobe 
tumor were the bilateral paresis of the sixth nerves, slight left hemi- 
paresis, paracusia and hypo-acusia, together with the cerebellar phe- 
nomena; against this diagnosis were: absence of palpebral ptosis, of 
mimic paralysis, of alterations of stereognostic sense, of aphasico- 
sensorial or dysarthric disturbances if the tumor had been situated on 
the left side (first group of Mingazzini) ; absence of conjugate deviation 
of the head and eyes, of paralysis of the third nerves and of con- 
tralateral hemiparesis (second group of Mingazzini); absence of 
palpebral ptosis, of isolated paralysis of the seventh nerve and of 
hemianesthesia (third group of Mingazzini) ; total absence of olfactory 
and gustatory disturbances (fourth group of Mingazzini). 

On the other hand, the possibility of a pontile localization of the 
tumor was much more likely. As is well known, the typical syndrome 
of a pontile tumor includes an inferior alternating hemiplegia, including 
paralysis of the facial, abducens and of the trigeminus of one side 
(or of one of the three nerves), with concomitant paralysis of the 
opposite extremities. Sometimes the cranial nerves may be affected 
bilaterally and the hemiplegia may be a double one. In this particular 
case there was exactly a tetraspasm with left hemiasthenia, a bilateral 
paresis of the abducens, more evident on the left side, and a bilateral 
lesion of the eighth nerve, all phenomena favoring a pontile localization 
of the tumor. Nevertheless, the disturbances of station and of gait. 
which could not be accounted for on the assumption of either spasm or 
paresis, the cerebellar asynergy and the positive index finger test of the 
left side spoke against a pontile tumor, especially as the latter symp- 
toms had appeared at the very onset and dominated the clinical picture. 
For these reasons it seemed more logical to adhere to the hypothesis of 
a cerebellar tumor, especially as the disturbances of the erect position 
and of walking, the asynergy of the lower extremities and the index 
finger test, as well as the headache of occipital type, the occipital and 
superior paracervical pains all favored this conclusion. The late- 
appearing bilateral paresis of the abducens did not speak against this 
same hypothesis, in view of the slight resistance of this nerve to any 
kind of cerebral hypertension; neither did the signs of eighth nerve 
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lesion, especially of its vestibular portion, in view of the anatomic and 
functional connections between the nuclei of the vestibular nerve itself 
and of the cerebellar gray matter. Furthermore, the tendency to fall to 
the left, the greater degree of percussion pain over the left side of the 
occiput, the greater degree of left abducens paresis, positive index 
finger test, accentuated on the left side, all made one suspect that the 
tumor must be situated in the left cerebellar hemisphere and that it 
also compressed the corresponding median cerebellar peduncle. The 
tetraspasm and slight left hemiparesis were not sufficiently important 
signs to throw out this hypothesis because, although it is true that some 
patients show atony and asthenia of the corresponding extremities, it is 
also a fact that in some cases one may find hypertonia when the tumor 
causes oblique contralateral symptoms (Murri), because the opposite 
half of the pons is compressed against the occipital bone. The negative 
anamnesis, normal general condition of the patient and absence of focal 
tuberculosis in the other organs, excluded the possibility of a tubercle 
and favored the existence of a neoplasm of malignant nature. 

Yet the necropsy findings were entirely different, consisting, as 
already stated, in multiple cerebellar tubercles situated in the right 
cerebellar hemisphere, right posterior cranial fossa and left median 
cerebellar peduncle, the latter extending into the adjacent portion of 
the pons. 

Let us now see whether, after confronting the clinical history with 
the necropsy report, it might have been possible to have arrived at a 
more complete diagnosis intra vitam. The absence of any portion of the 
bulboprotuberantial syndrome which characterizes neoplasms of the 
posterior cranial fossa made it impossible to suspect the existence of a 
tumor in this region. The absence of symptoms in this case in all 
probability depended on the special location of the tubercle on the 
lateral half of the cerebellar fossa and its small size which prevented it 
from causing any pressure upon the pons, bulb or its adjacent cranial 
nerves. It is strange that all signs pointing to a cerebellar localization 
should have been absent in spite of the close relationship of the tubercle 
and the lobus biventer of the right cerebellar hemisphere between 
which it had formed a true depression, and the existence of a second 
tubercle in the cerebellar tonsil of the same hemisphere. If one admits 
the possibility that the medullary zones of the lobulus biventer and of 
the tonsil are functionally silent, a plausible explanation for this absence 
of symptoms is found. As for the symptomatology which we attributed 
to the supposed tumor of the left cerebellar hemisphere, which, on the 
contrary proved to be normal, it is evident that it could only depend on 
the presence of the tubercle situated in the median cerebellar pedicle and 
adjacent portion of the pons. As a matter of fact, the slight tetraspasm, 
bilateral paresis of the abducens, especially marked on the left side, and 
bilateral lesion of the eighth nerves, all of which we believed to be due 
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to an oblique contralateral action of the supposed tumor of the left 
cerebellar hemisphere against the occipital bone of the opposite side, 
were merely the result of the pontile location of the tubercle. If, there- 
fore, it was impossible to make an intra vitam diagnosis of the tubercles 
in the right cerebellar fossa and cerebellar tonsil, one might have sus- 
pected the presence of the pontile tumor; the constant tendency for the 
patient to fall toward the left when walking can probably be fairly 
explained on the basis of invasion of the corresponding median cere- 
bellar peduncle. One may therefore deduce that the error in not diag- 
nosticating the multiplicity of neoplasms was almost inevitable, as was 
also the nature of the neoplasms in view of the total absence of a 
history and of clinical findings pointing to a tuberculous lesion. 


Cast 2.—History—Giotti Angelo, aged 14 years, had never had any serious 
illnesses. The father was neither alcoholic nor syphilitic; the mother had 
given birth to eight sons, of whom three died in infancy of acute infectious- 
ness; she had had no miscarriages. Toward the erd of 1913 the patient began 
to complain of rather intense headache coming on especially in the afternoon, 
continuous from the onset and localized at the bregma, later intermittent and 
localized in the occiput. At its acme the headache was often accompanied by 
vomiting and sometimes by diplopia. The mother stated that during the pre- 
vious two months the boy had become pale and complained of fatigue and pros- 
tration; she did not know whether he had ever been feverish. 


Objective Examination. — Dec. 30, 1913: Examination revealed a normal 
skeletal structure, a limited amount of panniculus adiposus, global muscular 
atrophy and the skin and mucous membranes markedly pallid. There was left 
apical sclerosis. The heart was normal, and there were no abnormalities of 
the abdominal organs. There was no albumin or sugar in the urine. 


Neurologic Examination—Normal oculomotion was revealed on both mon- 
ocular and binocular examination with the exception of slight nystagmic twitch- 
ings in the horizontal direction in extreme lateral movements of the eyes. 
Normal movements of all muscles were supplied by the seventh and twelfth 
cranial nerves. There was normal passive and active motility of the various 
segments of both upper and lower extremities, with the exception of a slight. 
hardly perceptible, hypertonia, not constant, of the left extremities. The 
patellar and Achilles reflexes were prompt, as were also the epigastric and 
abdominal and those of the superior extremity tendons. The pupils were 
slightly anisochoric (D. > S.); there was normal prompt bilateral reaction 
to light; the corneal and conjunctival reflexes were normal. The superficial 
as well as the deep sensibilities, were intact. Cranial percussion did not elicit 
pain. The sense of smell was well preserved; hearing was slightly decreased 
on the right side. Vision was diminished on the left side, normal on the 
right. Lumbar puncture revealed: limpid fluid of increased tension, globulin 
present, albumin, seven lines of the Nissl’s test tube. There were a few 
lymphocytes in the sediment. The Wassermann reaction was weakly positive. 

Status of the Patient on April 12, 1914: The patient still complained of 
headache of varying intensity, sometimes accompanied by vomiting. From 
time to time he was seized with vertigo of a subjective type, which was espe- 
cially likely to come on while changing the position of his body. He also 
complained of paracusia sometimes of the left and cometimes of the right ear 
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and of bilateral amblyopia. In the quiescent state a slight convergent left 
strabismus was noticed. Both monocular and binocular examinations for 
oculomotion revealed a slight insufficiency of the external recti muscles and 
the onset of nystagmiform twitchings in the horizontal sense, during lateral 
movements of the eyes. At the same time a homonymous diplopia appeared 
with images at the same level whenever the patient looked either to the left 
or to the right. Frowning and palpebral contraction were more forcible on 
the right side. The right angle of the mouth contracted better than the left 
when the patient showed his teeth. The tongue was protruded normally, without 
deviation, and was mobile in all directions, but in the act of protrusion it 
was nearer to the left angle of the mouth than to the right. The uvula was 
normal and moved normally during phonation. Nw dysarthric disturbances 
were noted. Passive movements of the neck were all slightly resisted with 
the patient in the dorsal position; this resistance increased as soon as the 
patient sat up. These same movements, especially those of right flexion, 
caused severe pains in the neck. Lateral movements of the head to the left 
were normal, but they were incomplete and forced. in all other directions, the 
right lateral ones especially being painful. All passive and active movements 
if the upper extremities were obtainable and complete. There was decreased 
muscular strength in all of the upper-limb segments. Elevation of both hands, 
as in the act of taking an oath, did not bring out any premature lowering of 
either hand but only caused a slight oscillation, more marked on the left side. 
There was no adiadokokinesis. 

Passive movements of the lower extremities did not elicit any abnormal 
degree of resistance. It was impossible to test the active motility of the thighs, 
the patient complaining of severe pains in the back on making this attempt. 
For the same reason, the patient could flex but not extend his legs. Move- 
ments of the feet and toes were all possible and complete. Muscular strength, 
especially in the thighs, was subnormal. While lying down, the patient could 
not raise his lower extremities with the legs in extension; this was more 
noticeable on the left side. He was able to assume the sitting posture but only 
with difficulty and by concomitant flexion of the knees; every attempt to 
obtain passive extension of the legs caused severe pain. With his eyes open, 
the patient could maintain the erect position with slight oscillations of the 
hody; the latter increasing as soon as he closed his eyes. There was at the 
same time a tendency for him to fall toward the right, even when walking, 
though the latter symptom was not constant. The patellar reflexes were active, 
more so on the right side; the Achilles reflex was present on the right side, 
almost abolished on the left. Stimulation of the plantar reflex caused fiexion 
of the four little toes and either no response or only slight flexion of the big 
toes. Oppenheim’s sign was absent; abdominal and epigastric reflexes were 
present and active. The biceps contractions were normal, the triceps weak, the 
radial and ulnar absent. The Chvostek sign was absent on both sides; the 
mandibular sign was very weak. The pupils were almost rigid to light and 
reacted slightly to accommodation; the corneal reflexes were slightly more 
active on the left than on the right side. Pressure over all of the peripheral 
nerves caused pain; this was true to a lesser degree of the muscles. The 
lightest kind of pressure of the neck was extremely painful, especially along 
the paravertebral depressions. Pressure over the eyes caused pain which was 
more marked in the left eye. 


On palpation of the cranium, a depression, apparently caused by a loss of 


bone substance was found corresponding to the right cerebellar region; at 
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times a pulsation could be obtained over this depression which was synchron- 
ous with the patient’s pulse. On applying the stethoscope over this depression 
a vague bruit was obtained which did not exist over any other part of the 
occipital bone. Cranial percussion was more painful on the right than on the 
left side. Objectively, both superficial and deep general sensibility were well 
preserved. Taste and smell were normal. Bilateral hypo-acusia (watch and 
Galton whistle) was present; the Rinne reaction was normal; the Weber test 
was not lateralized. 

There was bilateral choked disk, more marked on the right, with hemor- 
rhage of the disk. Vision: right, 1/2; left, 1/6. The basic colors were ccrrectly 
interpreted, though slowly. The field of vision was shortened in all directions. 
The pulse rate was 100; respirations, 25. 

Psychic Examination.—Attention was weak; perception in general was cor- 
rect; memory was fairly good both for past and recent events; orientation as 
to place, time and person was preserved; he was somewhat depressed hut only 
in proportion with his sufferings, otherwise the affective life was normal: 
neither psychosensorial disturbances nor delusions were present. 


Lumbar Puncture-—The spinal fluid was ejected under tension; albumin was 
present (six lines in Nissl’s test-tube) ; there was no lymphocytosis or reticulae. 

Radiographic examination of the cranium revealed a clear space corre- 
sponding to the medial portion of the right cerebellar hemisphere. 

Conclusions —The case was that of a 14-year old boy, of rather poor gen- 
eral health who, toward the end of September, 1913, began to suffer from con- 
tinuous headache of varying intensity, terminating in vomiting. In April. 
1914, subjective vertigo appeared with bilateral paracusia. Neurologic exam- 
ination revealed the following conditions: slight convergent left strabismus: 
slight bilateral paresis of the sixth nerve and slight paresis of the left seventh 
nerve; increased resistance to passive movements of the head, with onset of 
severe pains in the neck; slight hypertonia of the left extremities; slight 
oscillation of the elevated hands, slightly more accentuated on the left side: 
the Romberg sign; a tendency for the body to fall toward the right side: 
greater promptness of the left patellar reflex; almost complete absence of 
pupillary reaction to light; slight decrease of the corneal reflex on the right: 
tenderness over the paracervical region; pain on cranial percussion, especially 
on the right side; bilateral hypo-acusia; choked disk more accentuated on the 
right side; vision on the right, 1/2,.0n the left, 1/6; marked hypertension of 
the spinal fluid with increased albumin content. 

In this case also it was easy to suspect a cerebellar neoplasm on account 
of the decidedly progressive nature and symptomatology of the morbid process. 
For the reasons given in the preceding case, it was easy to exclude the Rolandic 
zone, frontal, parietal, temporal, occipital lobe, the basal ganglions, the bigemi- 
nal eminences, the cerebral peduncles, the pons and bulb. The only possible 
clinical localization was that of a cerebellar tumor. The increased resistance 
to passive movements of the head, Romberg sign, tendency for the body to fall 
to the right, pain in the neck and on compression of the paracervical regions, 
and intense papillary stasis, though not constituting a characteristic syndrome, 
nevertheless, justified a cerebellar localization on account of the impossibility 
of ascribing these phenomena to a neoplasm situated in any other part of the 
brain. For the same reasons one was justified in locating the tumor in the 
right cerebellar hemisphere. The patient’s youth, poor general health, left 
apical sclerosis and slight elevation of temperature also prompted the diag- 
nosis of tubercle. 
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Treatment and Course.—Operative intervention having been decided on, on 
June 24, 1914, Professor Alessandri performed a craniotomy of the right occipi- 
tal fossa over the cerebellar region. On incising and elevating the skin over 
the pulsating area, the latter proved to be a dilated, sacculated emissary vein 
of Santorini, the walls of which had produced pressure necrosis of the bony 
vault. Section of the vessel near the occipital foramen caused profuse hemor- 
rhage, which was controlled by application of wax. On removal of a portion 
of the right cerebellar bony lamina, the dura appeared under great tension. 
As soon as the dura had been opened a tumor the size of a small round plum 
compressing the medial portion of the lobus quadratus was delivered with the 
fingers. It was partly adherent to the most superficial lamellae of the lobus. 
On section it proved to be moderately firm and composed of yellow caseous 
tissue. Microscopic examination confirmed the diagnosis of tubercle. The 
patient died six days after the operation. 

Necropsy Report—On removal of the brain a large depression with irregu- 
lar contour was found in the posterior part of the right side of the cerebellum. 
A horizontal section through the right cerebellar hemisphere revealed the 
presence of a well outlined tubercle, the size of a small nut, lying on the 
lateral extremity of the superior and inferior semilunar lobules. A similar 
section through the right side of the cerebellum revealed two other isolated 
tubercles also the size of small nuts lying in the cerebellar substance, one in 
the anteromedian part of the lobus quadratus, the other at the lateral angle of 
the two semilunar lobules (Fig. 3). 

After section of the cerebral peduncles it was noticed that the lamina 
quadregemina was manifestly deformed, more on the left side. Section of the 
posterior bigeminal eminence brought to view a small grayish tumor the size 
of a pea, situated almost entirely in the left posterior bigeminal and partly 
in the anterior bigeminal of the same side. It crushed and pressed the aque- 
duct of Sylvius toward the opposite side. There were no appreciable altera- 
tions in the pons. Other sections through the brain revealed only a high grade 
of internal hydrocephalus. 


Anatomo-Pathologic Diagnosis—Multiple cerebral tubercles, one in the pos- 
terior bigeminal eminence, and also in part in the anterior, of the left side, 
two in the right cerebellar hemisphere—medial portion of the lobus quadratus 
and lateral extremity of the inferior and superior semilunar lobules, and two 
others in the left cerebellar hemisphere—anteromedial portion of the lobus 
quadratus and lateral angle of the two semilunar lobules. 


Histologic Examination—Examination with a hematoxylin-eosin stain con- 
firmed the diagnosis of tubercle. 


DIFFICULTY OF DIAGNOSIS OF MULTIPLE CEREBELLAR TUMORS 


The neurologic diagnosis formulated intra vitam had been that of a 
tubercle of the right cerebellar hemisphere; the tubercles lying on the 
lateral extremity of the inferior and superior semilunar lobules of the 
same side, the two of the left cerebellar hemisphere and the one on the 
left posterior bigeminal eminence had not been recognized. After 
reviewing the necropsy findings, was it possible to have suspected these 
other localizations? There was nothing favoring the hypothesis of 
multiple tubercles in the right cerebellar hemisphere; the absence of 
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all symptoms attributable to quadrate and semilunar lesions did not 
allow any other diagnosis than that of tubercle of the cerebellar hem- 
isphere. Neither were there any symptoms pointing to a lesion of the 
left cerebellar hemisphere; there were no hypotonia, asthenia, hyper- 


Fig. 3—Multiple cerebral tubercles: (A) site of the tumor removed during 
the operation; (8B) tubercle occupying the lateral extremity of the right inferior 
and superior semilunar lobules; (C) tubercle occupying the lateral angle of 
the left semilunar lobules in Case 2. 


metria, asynergy, etc. In fact, on the left side, we found a slight but 
evident hypertonia with exaggeration of the patellar tendon, phe- 
nomena which fitted in with a localization of the lesion in the cerebellar 
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hemisphere of the opposite side. If, on the right side, the tubercles had 
caused a cerebellar syndrome, this was due to the fact that the tubercie 
of the quadrate lobe was not limited to the medullary substance alone, 
as on the left side, but had invaded a large part of the cortical tissues 
as well. It would seem, therefore, that cerebellar symptoms depend 
less on the lesion of the meditullum cerebelli than on that of the cortical 
portion of the cerebellar hemispheres. 

One could not have had the faintest suspicion of the presence of a 
tubercle in the left lamina quadrigemina, all criteria for making such a 
localization being absent. There were in fact no pareses of the extrinsic 
eve muscles innervated by the third and fourth cranial nerves, no 
paralysis of associated movements of the eyes, no cerebellar ataxia. 
Only the bilateral hypo-acusia and almost complete pupillary rigidity 
to light could possibly have been laid to a lesion of the bigeminal 
eminences, but it would have been absurd to make such a localization 
on the basis of these two symptoms alone because the hypo-acusia 
appeared late and both could be explained on the hypothesis of a 
cerebellar localization with increased endocranial pressure. At any rate, 
the necropsy fully confirmed the absolute absence of localizing signs; 
the tupberecle, although occupying almost the entire left posterior 
bigemina and a portion of the anterior bigemina of the same side, did 
not impinge on the underlying tegmen mesencephali. It is known that 
in man the bigeminal eminences possess a rather limited physiologic 
importance and that symptoms provoked by a lesion of the same are 
essentially due to concomitant involvement of the underlying tegmen. 
As the latter was not involved in the tubercle which was growing 
dorsally rather than ventrally, the syndrome of neoplasms of this 
region was necessarily missing. Not few are the cases of bigeminal 
eminence tumors reported in the literature which did not, intra vitam, 
give rise to localizing symptoms. Among others may be mentioned 
Clarke’s case in which a neoplasm the size of a nut occupied the velum 
medullare and lamina quadregemina without causing ophthalmop!egia 
or cerebellar ataxia. 

My two cases once more demonstrate the enormous, almost insur- 
mountable difficulties which confront a diagnosis of multiple cerebellar 
tumors, especially of multiple tuberculomas of the brain. I can add 
nothing to the infrequent and uncertain criteria of probability furnished 
up to date by other authors. Nevertheless, by taking into account the 
frequent multiplicity of cerebellar tubercles, it is the better advice, even 
when the symptomatology points toward a single tubercle, to be very 


cautious regarding the hopes of surgical intervention which, often, 
can only hasten a lethal exitus. 


A STUDY OF THE INTERNAL STIGMAS OF DEGEN- 
ERATION IN RELATION TO METABOLISM AND 
DISTURBANCE OF THE CEREBRAL 
CORTEX IN CHILDREN * 


EDNA R. JATHO 
AND 
SEYMOUR DeWITT LUDLUM, M.D. 
Secretary and Psychiatrist, respectively, to the Farmington Clinic 
for Psychopathic Work 


PHILADELPHIA 


It is admitted that specific diseases, such as heart disorders, tuber- 
culosis and chronic interstitial nephritis, bring in their wake a series of 
well-defined and acknowledged mental symptoms, but it is yet to be 
generally accepted that arrested development in the intestines is a factor 
in retardation and the mental abnormalities of children, and that it is a 
causative factor in the mental disorders of adults. 

Mental hygiene is taken by many of those who deal with its prob- 
lems to refer solely to manifestations from the angle of abnormal social 
reactions. They accordingly set about bettering conditions by mental 
cures or by social adjustments. After two years’ experience in a 
community clinic for psychopathic work, it appears to us that the per- 
centage of cases in which the problem is so purely mental or social that 
it can be constructively altered by the psychanalytic method or by 
social adjustment is very small. It is true that all nervous and mental 
patients present to the public that phase of their malady which is a 
social service problem. The patients who come to a mental clinic are 
suffering from disorders which bring about a faulty social adjustment. 
Some are out of work, some are worn out from overwork, some lack 
common sense, some are feebleminded, some are neurotic, some are 
moral delinquents and some are instigators or victims of crime. This 
is the result of faulty relation between body and mind, and when the 
condition has become chronic little can be done. But in children who 
in physical degeneration are the prototypes of the chronic adult cases, 
we can, in many instances, correct the physical disorders accompanying 
the mental manifestations, and the latter will then disappear. 

In addition to social eccentricities, there are certain external stigmas, 
such as outstanding ears, high palatal arches, or other well-known 
physical peculiarities more or less associated with the neurotic or men- 
tally deficient person. These stigmas do not accurately indicate the 
condition, nor do they suggest any point of attack for improvement. 

* Read at the Forty-Seventh Annual Meeting of the American Neurological 
Association, Atlantic City, N. J., June, 1921. 
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The truly significant stigmas from the standpoint of helpful therapy 
we have found to be internal. 


CLASSIFICATION OF PATIENTS 


The Farmington Clinic classifies its patients not only by the usual 
mental and psychologic tests, which are of value, but also by the records 
of the fluoroscope. Among adults with mental disorders, there have 
been observed three distinct types of colonic deformity: the V-colon; 
the colon with dilated cecum and marked cecal stasis, accompanied by 
a spastic transverse colon; and general ptosis with stasis. In each of 
these, we have found prototypes in children. Insanity in adults can 
often be cured by treating these intestinal conditions, and children 
exhibiting mental or nervous symptoms, who by the use of the roentgen 
ray show these internal derangements, can often be brought to normai 
by gastro-enterologic treatment. 

We find in these children precisely the same conditions as in 
adults. As early as the fifth year, we find ptosis which is not postural 
but developmental (Fig. 1). We find atonic stomachs down in the 
pelvis often associated with ptosis of the large and small intestines, 
all in the pelvis (Fig. 2); children with large angulated V-colons 
(Fig. 3); children with spastic constriction of the transverse colon, 
with resulting dilation of the cecum, and cecums holding residual masses 
for forty-eight hours, even when there have been two bowel movements 
a day, indicating true stasis. 

In his recent book “Human Behavior,” Dr. Stewart Paton says, 
“In infants and young children there are often definite disorders of 
digestion, which are not the cause but the product of inferiority. 
Emotional disorders are among the commonest signs of physical 
inferiority.” 

PHYSICAL STUDY AND TREATMENT 


Whether the cause or the product of inferiority, these “disorders 
of digestion” can be so treated that not only their manifestations 
in the emotional states cease but the physical inferiority itself is 
amended also. The atonic stomach takes its proper position, the normal 
visceral relations are assumed and the nervous and mental symptoms 
disappear. If the first evidence of organ inferiority in a young child 
is indigestion, the place to begin to assist a normal growth development 
is the digestive tube, and the fluoroscope will show the weak point. 
The time to begin is at once, not waiting until the emotional exhibi- 
tions point to disturbance in the cortex. The cases cited hereafter show 
by the roentgen ray definite stigmas of degeneration in the digestive 
tube. The degeneration may be caused by organ inferiority or the 
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inferiority may be caused by degeneration due to improper feeding from 
early infancy. 

The approach to the physical study of patients at the Farmington 
Clinic is by the following avenues : 


1. Morphology: The disease a particular body form is prone to. 


2. Chemistry: The toxic products in blood, urine and stool. 


Fig. 1 (Case 1)—Tendency to ptosis at 5 vears: diagnosis, mental 
retardation. 


3. Physiology: The alterations in blood pressure, heart, muscle action, 
peristalsis, skin secretion. 

4. Fluoroscope: Arrested intestinal development, stasis. 

5. Protoscope: Infection and disorder in circulation in mucous membrane 
of bowel. 

6. Intestinal Flora: Predominance of type of bacteria and products of 
digestion. 
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The effort is to establish the interrelation of the cerebral cortex with 
the sympathetic nervous system, the internal secretions and the diges- 
tive tube. 

In the cases with anomalies of the colon, there is often a subinfec- 
tion in the mucous membrane; but we find that there can be marked 
stasis without subinfection. There can be a bowel movement every 
day, and yet daily fluoroscopic observation will reveal that these move- 
ments are from twenty-four to seventy-two hours behind time. Neither 
constipation nor daily movement is indicative of the true condition of 
the colon. The character of the intestinal flora is significant and calls 
for study by various bacteriologic tests. 


\ case in point is that of Dan, aged 7 years, without ptosis or stasis, but 
with absence of colon bacilli, and an overwhelming number of gram-positive 
organisms and a high degree of acid secretion of the saliva. His mental 
condition was markedly subnormal, and he was given to frequent uncontrollable 
screaming fits and to prolonged giggling spells. The emotional symptoms 
disappeared after three months, following the reduction of the acidity and the 
implanting of cultures of colon bacilli in the bowel, normal bacterial propor- 
tions thus being produced. The mental condition showed marked improvement 
so that he is now having lessons suitable for his age and is well on the way 
to normal childhood. 

OTHER FACTORS 

There are other important underlying factors, such as_ lime 
deficiency, pancreatic infantilism, and dystrophies of the endocrine 
glands, the thyroid and pituitary being most frequently affected. These 
conditions are known in all well-equipped clinics, as are also the con- 
ditions in which poor circulation and respiration are responsible for 
dulness and retardation, and the group in which adenoids and tonsils 
play a large part. We do not believe that all forms of pathologic 
mental disorder can be assigned to these various groups, but we offer 
this paper and the cases which follow as the beginning of a study of 
the internal stigmas of degeneration; and we emphasize the types of 
physiologic factors that can be recognized and related to mental abnor- 
mality, especially stressing the gastro-enterologic study. 


REPORT OF CASES 


Case 1.—The patient, a boy, with a diagnosis of mental retardation, showed 
a tendency to ptosis at 5 years of age. He was nervous, difficult to manage and 
inattentive; backward, but not feebleminded. Roentgen-ray examination 
revealed that most of the large intestine was below the crest of the ileum. 

Case 2—A girl, aged 11 years, with a diagnosis of mental instability and 
marked retardation, who was barely able to do second-grade work in school, 
gave a history of constipation in infancy. She did not walk until 3 years of 
age, and she was very slow in talking and in cutting her teeth. Her condrct 


in school was marked by uncontrollable outbreaks of explosive wrath. There 
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was a tuberculous heredity from both parents. During the pregnancy, the 
mother suffered from rheumatism and exhaustion. 

Examination revealed abnormal reflexes, wet hands, poor circulation, and 
faulty coordination, resulting in an awkward gait. Fluoroscopic examinaticn 
of the intestinal tract revealed ptosis with spasticity. The stomach was low 
in the abdominal cavity, the lower curve being within 4 inches (10 cm.) of 
the symphysis. The patient could not raise either the colon or stomach at 
will, but the whole colon was free and easily movable by abdominal pressure. 

An abdominal belt was fitted and gastro-enterologic treatment was instituted. 


The physical health improved to a surprising extent; the nerves were more 


Fig. 2 (Case 2).—General ptosis and stasis, and atonic low stomach; diag- 


nosis, mental instability and marked retardation. 


stable; the outbreaks of extreme excitability seldom occurred, and were easily 
controlled. The patient has caught up with her class in school. 

Case 3.—A boy, aged 7% years, with a diagnosis of dull, retarded psycho- 
motor activity, had made no progress in school for eighteen months. His 
manner was entirely unresponsive, repeated stimulation being necessary in order 
to gain any reaction from him. There had been a period of constipation and 
vomiting between the third and fifth years of age; but the boy was at this time 
well-nourished and strong, and had a good appetite. The bowels moved daily 
without medicine. 
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Fluoroscopic examination revealed a V ptosis of the hepatic flexure, and 
a colon with general stasis. The patient was much improved by medical 
treatment. Improving the tone of the abdominal muscles helped to overcome 
the deformity in the colon. The stasis usually seen back of the loop is not 


shown in the accompanying roentgenogram. 


We believe that the malformation of the colon in this case is an 
internal stigma of degeneration. Without fluoroscopic examination, it 


is not demonstrable. The loop retards the movement and creates stasis. 


Case 4.—A boy, aged 16 years, with a diagnosis of arrested mental develop- 
ment, tall for his years, and 16 pounds (7.2 kg.) under weight, had an infantile 
body, very small testicles and wide hips, and the ends of the long bones were 
‘very much enlarged. There was throat and nasal obstruction and a marked 
constriction of the chest. His school record showed retardation at fifth-year 
level. He always played with younger children. 

Fluoroscopic examination revealed many points of degeneration, anomalies 


in the bony frame, a small heart, and a general ptosis of the colon. 


In a case of this sort, the ptosis is probably only a part of the whole 
degeneration process. There was no stasis and only a modicum of 
benefit could be expected from any treatment. The case is presented in 
order that it may be compared with the others cited. Here is definite 
disorder, the product of inferiority, whereas, in a great number of our 
cases, the conditions are functional and the child is not so definitely 
degenerative. 


Case 5.—A boy, aged 16 years, with a diagnosis of beginning dementia 
praecox, had always been secretive and lonely, but had showed no mental 
peculiarity. He finished one year of high school with average marks. Since 
leaving school, a year previously, he had not worked steadily at anything. 
Six months before he came under observation, he began to refuse to go out, 
sat idle around the house all day, grew increasingly impudent and irritable, 
and developed the habit of masturbation to excess. In a few weeks, he had 
delusions, which changed from time to time; but at the present time he has 
been free from delusions for a month. He has insight into his mental condition. 

The patient had chronic constipation. The roentgen-ray examination 
revealed ptosis of the colon, and stasis, after thirty hours, along the whole 
length of the colon. The cecum was enlarged and the transverse was spastic. 
The treatment was largely irrigation and elimination. 

Case 6—A girl, aged 9 years, with a diagnosis of mental instability, had had 
rickets at seven months, and acute attacks of pyelitis and cystitis, which recurred 
at intervals of from two to four months, caused by colon bacilli. The last 


attack had occurred two years before. The patient was very slow in develop- 
ing, not walking until 2 years of age and talking in the third year. She had 
received careful medical treatment. The bowels were naturally constipated and 
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needed constant watching. Thyroid had been given for two years, with fairly 
good results. The patient had always been extremely irritable. 

Fluoroscopic examination revealed a cecum of large size and a spastic 
transverse colon. There was a forty-eight hour retention im the cecum and 
tranverse colon. The principle therapeutic point is to relieve the spasticity 
of the transverse colon. 


3 (Case 3).—V-colon; diagnosis, dull, retarded psychomotor activity. 


DISCUSSION 

Dr. Epwarp B. ANGELL of Rochester called attention to his experience with 
similar methods of investigation in the management of the neurosis of adults 
for some years past. 

In addition, however, to Dr. Ludlum’s scheme, he had found a reaction of 
the urine in nervous cases very suggestive both as to cause and treatment of 
nervousness, in either the child or the adult. 

He had heretofore called the attention of the American Neurological 
Association to the pigment ring obtained by underlying the urine with fuming 
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nitric acid, as in the well-known Heller test. However, in place of the white 
albumin ring, one gets a well defined ring, reddish brown in color. Illustrations 
of this typical reaction in color can be found in one of the Osler memorial 
volumes. 

He called Dr. Ludlum's attention to this because he believed it was sug- 
gestive at least of a defective catabolism, which, in fact, is largely the cause 
of nervous irritability either in the child or in the adult. He had not been able, 


however, to determine the chemical nature of this reaction, although he believed 
it was related to the purin content of the urine. It usually is associated 
with hyperacidity of the urine, a condition which aggravates irritability of the 
nervous system. 

In the treatment of morbid neuroses, he had found great benefit, or even 
complete relief, by prescribing a dietary limited both as to proteins and sweets, 
and employing sodium bicarbonate and sodium salicylate in suitable doses. 
Dr. Angell said that a large number of children were overfed with meat. 
Indeed, in the average home, the housewife, never having learned the art 
of living, found it easier to cook meat than to provide a properly balanced diet, 
and so, naturally, used it too freely. 

He had found that, in these cases of functional disturbances of the nervous 
system associated with mental depression, this mode of treatment was very 
efficacious. 

Dr. Henry A. Corron of Trenton said that there were two points that 
should be made in discussing the gastro-intestinal lesions in mental disorders. 
The first was that these lesions were not limited to any special types of 
psychoses, although they were found more frequently in the chronic or 
dementia praecox group. But the lesions occur also in the acute psychoses 
classified in the manic depressive group. Although the cases of the latter group 
show a tendency toward spontaneous recovery, only 84 per cent. do actually 
recover. In those who do not recover, severe lesions of the colon are present 
and probably have existed for some years. This 1s usually shown by th 
history of more or less vague gastro-intestinal upsets and habitual constipation, 
and marked delay in the passage of the test meal can be shown by the 
roentgen-ray studies of the intestinal tract. 

These lesions have not been found so prevalent as suggested by Dr. Lud- 
lum; for, out of 2,400 patients admitted in the last three years, only 150 have 
been operated on for the purpose of resecting the diseased portion of the 
colon, 

The second point was in regard to treatment. In some of the mild types, 
undoubtedly, irrigation and other medical treatment was of value. 

Among the first cases treated, an ileostomy or appendicostomy was done, 
but it was found that these palliative measures were of little value. 

The reason for hesitating to operate on these patients had been the rather 
high mortality which formerly was the rule. In the earlier cases, the mortality 
rate was about 30 per cent., but this has been reduced to less than 3 per cent. 
In fact, in the last thirty cases of resection of the colon, only two patients 
have died, one from postoperative pneumonia, within twenty-four hours, and 


another with bronchopneumonia, four weeks later. This improvement was 
attributed to the administration of a specific antistreptococcus and anticolon 
bacillus serum, made from various strains of these bacteria isolated in the 
laboratory of the state hospital at Trenton. 

Dr. Cotton was of the opinion that the point as to the combined toxemia, 
both from the bacterial toxins and the putrefactive products, the result of 
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retention of the colon contents, was well taken, and that both factors were 
important in producing the cerebral toxemia. 

These conditions in the colon have been found in a number of children, in 
some cases as early as 3 years of age. These lesions are prevalent in the 
defective and delinquent class. 

In a number of such patients who have been operated on by Dr. J. W. 
Draper, arrest of the mental symptoms occurred following the removal of the 
infected colon. In many cases, the condition could be ascribed to a congenital 
malformation of the colon, which predisposed to infection later. 


Fig. 4 (Case 4).—General ptosis of the colon; diagnosis, arrested mental 
development. 


It was interesting to note that the morphology of the bowel was not so 
important as the function. If there were a ptosis or apparent abnormal condi- 
tion, but no delay in the passage of the test meal, there would be no indication 
for operating; but if there were a distinct delay after forty-eight hours, there 
would be sufficient evidence for an exploratory laparotomy. 

From the results of the surgical work at the state hospital, he was con- 
vinced that the subject of gastro-intestinal lesions in the neurotic and psychotic 
individual deserved more consideration than had been given to it in the past. 
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Dr. M. Aten Starr of New York said that, in an interesting paper which 
Dr. Cotton presented to the Dental Society of New York, in connection with 
the relation of disease of the teeth to insanity Dr. Cotton made the statement 
that, in the careful examination of the contents of the stomach, there was 
found almost uniformly an absence of hydrochloric acid, in the stomachs of 
insane patients from whom he had removed the teeth. That suggested that 
his findings were in conflict with those of Dr. Ludlum, who said that in the 
majority of instances alkaline treatment was of benefit. If there was absolute 
absence of gastric acid, found by one doctor, he could not reconcile that with 
the improvement in the cases given the alkaline treatment, found by the other. 


Dr. Seymour De Witt Luptum of Philadelphia said that from a previous 
discussion one would be impressed with the idea that all mental disease arose 
in the brain; and in a later session, that they arose in the stomach. Such 
divergencies of opinion were a cause of controversy. 

In regard to Dr. Angell’s criticism, Dr. Ludlum said that he had used his 
test, and it usually fitted in with the rest of the studies. He said that if 
the cause of the symptoms was eliminated, they would disappear. 

Dr. Ludlum made it clear that he was not of the opinion that all forms 
of insanity had this condition as a basis, but he thought that it was the basis 


in a great many cases, and if the patients were treated by gastroneurologists 
and medical men who believed that the brain has something to do with the 
stomach, there would be some favorable results. 
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A NOTE ON THE PATHOLOGY OF THE CHOROID 
PLEXUS IN GENERAL PARALYSIS * 


A. E. TAFT, M.D. 


BOSTON 


The choroid plexus is made up of a mass of blood vessels sur- 
rounded everywhere by a layer of delicate connective tissue. This 
connective tissue layer is the basement membrane for the ependymal 
cells, which form the outer surface of the plexus, and which are con- 
tinuous with the ependymal covering of the ventricular walls. 

Two types of blood vessels make up the choroid plexus. One group 
has the usual structure of the arterial system, and lies in the midst 
of the plexus. Those of the second type are thin walled vessels, on 
which the ependymal layer with its underlying connective tissue, is 
applied, forming a finely villous structure. 

The blood supply in man is obtained from the anterior choroid 
branch of the internal carotid and the posterolateral choroid, a branch 
of the posterior cerebral. The return of venous blood is through the 
choroid vein into the internal cerebral veins which join and form the 
vein of Galen (Boyd*). 

According to Mestrezat * and others, the function of the choroid 
is that of elective filtration; dialyzation through a membrane which 
has the power of holding back almost all substances other than those 
immediately necessary for the functioning of nerve tissue. Von 
Monakow,* who has made a detailed study of its embryological develop- 
ment, classes the choroid plexus among the glands of internal secretion, 
and considers that its pathology plays an active part in schizophrenia ; 
Mott also ascribes an internal secretory function. Tilney and Riley * 
speak of it as the choroid gland. Schmidt concludes from the difference 
of composition between blood and spinal fluid that the latter is a 
secretion and not a transudate. Barbé* has studied the permeability 


*From the Department of Neurosyphilis, Boston Psychopathic Hospital, 
Boston. 

*This work was made possible through a grant from the United States 
Interdepartmental Social Hygiene Board, Washington, D. C. 

1. Boyd, W.: Physiology and Pathology of Cerebrospinal Fluid, New York, 
Macmillan Co., 1920. 

2. Mestrezat: Le Liquide Cephalo-Rachidien, 1912, p. 169. 

3. Von Monakow: Schweiz. Arch. f. Neurol. u. Psychiat. 4:2, 1919. 

4. Tilney, F., and Riley, H. A.: The Form and Functions of the Central 
Nervous System, An Introduction to the Study of Nervous Diseases, New 
York, Paul B. Hoeber, 1921, p. 266. 

5. Barbé: Perméabilitié Physique des Plexus Choroides, Rev. Neurol. 27: 
314, 1920. 
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of the choroid plexus in subjects with various mental states, and in 
those without psychoses, by the use of a variety of fluids. He concludes 
that the passage of fluids through the walls varies according to the age 
of the subject, the final illness, the period postmortem and the fluid 
used in the test. The time is about the same in all patients without 
nervous or mental trouble; it is slowed in epilepsy, but genera! paresis 
appears to augment the permeability of the plexus. 


Fig 1—A, relatively normal choroid villi; B, fibrous tuft with partial cal 


cification; C and D, nearly complete calcification. Ependymal cells are present. 


Kitabayashi," working in von Monakow’s laboratory, has made a 
rather extended study of the choroid plexus in mental disease. He 
found three types of alteration in his material. 

1. Plexus changes, mainly of connective tissue (mesodermal) with 
secondary glandular alterations. 

2. Gland parenchyma (ectodermal) changes most prominent with 
secondary proliferation or atrophy of connective tissue elements. 


3. Both types of tissue about equally involved. 


6. Kitabayashi: Schweiz. Arch. f. Neurol. u. Psychiat. 6:154, 1920; 8: No. 1. 
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Fig. 2.—A, fibrous replacement of capillaries; B, C, D, 


calcification of 
fibrosed capillaries. 


Fig. 3.—Calcareous granules; concentric formation; high power. 
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Two interesting papers have come from Obersteiner’s laboratory— 
one by Yoshimura‘ on histochemical findings, which has no direct 
place in this consideration, and another by Imamura * describing and 
illustrating the formation of the calcareous gfanules. He concludes 
that a coagulated, homogeneous mass is firsé;laid dewn between the 
connective tissue fibers; that the cells then préfiterate in layers, one on 
the other, and within this body calcium salts are-deposited. 

The brains, from which was derived the material here commented 
on, were being studied from quite a different point of view, when a 
chance remark in a current medical journal, on the need of more work 
on the choroid plexus, suggested making tise of the available choroid 
tissue. No exhaustive review of the Jiterature has been attempted. 


Fig. 4.—Cystic choroid plexus, showing entire loss of capillaries; made up 
chiefly of a loose reticulum in which are many calcareous granules; low power. 


A limited search, however, has shown that the choroid has by no means 
been neglected, but apparently books of reference fail to include the 
results yielded by the work of various investigators from time to time, 
and as a review of the literature is time consuming, studies fail to 
reach the attention of the reader of general medical publications. 
Although the choroid tissue studied was obtained wholly from gen- 
eral paralytic subjects, the findings were not peculiar to this condition. 
The pathologic changes existing in the different specimens represent 
a progressive alteration. With little, if any, change in the walls of the 
nutrient arteries (Type 1), the connective tissue underlying the epen- 


7. Yoshimura: In Obersteiner: Arbeiten 18: 1909-1910. 
8. Imamura: In Obersteiner: Arbeiten 8: 1902. 
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dyma, and surrounding the villous capillaries (Type 2), begins to 
increase, encroaching gradually on the lumen of the minute vessel until 
it is entirely obliterated. This villus then appears as a tuft of fibrous 
tissue, without nuclei (1). It has not the concentric arrangement com- 
monly seen in obliterative arteritis, but is merely a nodule of fibrous 
tissue. The delicate outline of the villus is lost, and then follows the 
deposit of calcium salts until a calcareous granule is formed, which, 
on section, presents the usual concentric pattern (2). When the 
fibrosis has gone on to an extreme degree the choroid appears merely 


Fig. 5.—Thickened wall of cystic choroid, with calcareous granule in field A. 


as an elongated, cystic body with no suggestion of its normal villous 
structure (3). On section, the usual landmarks are found to be 
entirely lacking, and in their place is a loose meshed reticulum in 
which the encapsulated calcareous granules are held and through which 
the more or less normal arteries pass. The cyst wall presents the 
same basement membrane supporting still quite normal appearing 
ependymal cells, not markedly different from the appearance of those 
in the normal specimen surrounding the capillaries. In one instance, 
there was slight thickening of the basement membrane in which were 
many congested capillaries, a picture familiar in the ependymal surface 


| 
| SSS) 
\ / 
= — 


182 ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


of the ventricles in ependymitis(4). The ependymal cells were still 
present in this case, and showed no notable morphologic change. 

The question of the relation, finally, of the capillaries and the 
ependymal cells made this study interesting. In general paresis there 
is no lack of spinal fluid, generally considered as a product of the 
choroid plexus. On the contrary, dilated ventricles is one of the most 
common conditions in this disease, and is by many considered due to 
increased pressure of the fluid. 

If the cerebrospinal fluid continues to appeat as is evident in spite 
of the obliteration of the choroid capillaries, the source would not seem 
to be one of filtration, however qualified. On the other hand, is one 
justified in concluding that the persisting ependymal cells are capable 
of functioning in the rdle of gland cells without the presence of the 
capillaries with which they normally stand in relation? 


SUMMARY 


The choroid plexus is made up of numerous capillaries surrounded 
by a thin layer of connective tissue on which are the ependymal cells. 

The choroid plexus is an important factor in the production of 
cerebrospinal fluid, either by means of selective filtration or by secretion. 

In the sections studied, a progressive fibrous change was traced, begin- 
ning with general increase of connective tissue, followed by obliteration 
of capillaries, with formation of fibrous tufts, in which.calcium salts 
are deposited, and final cystic condition of the plexus. At this stage 
the capillaries have entirely disappeared, but the ependymal cells remain 
and are little changed morphologically. 

In view of these findings, what shall be concluded as to the relation 
of the capillaries to the production of cerebrospinal fluid, which here 
suffers no reduction in amount ? ° 


9. In addition to the references given, the following may be of interest: 
Levinson, Abraham: Cerebrospinal Fluid in Health and in Disease, St. 
Louis. The C. V. Mosliy Co., 1920. 
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A CONTRIBUTION TO THE MENTAL PATHOLOGY OF 
RACES IN THE UNITED STATES* 


PEARCE BAILEY, M.D. 


NEW YORK 


To those who believe with Kraepelin that the disposition of a people 
finds expression in its mental diseases, it would seem that investigations 
of the mental pathology of peoples and races might lead to some infor- 
mation as to the general characteristics of the peoples concerned. 4 The 
character and degree of intelligence, emotional stability, morale,’ ten- 
dencies to criminalism and to inebriety, might be revealed by these 
measures. Such information might well be more definite than indicated 
by the actual number of cases found, as for each case pronounced 
enough to be called a disease there would be many borderline ones of 
the same category showing the ‘same general trends. An excessive 
distribution in any community of any particular type of disease might 
well indicate the general mental level and trend of that community. 

Obvious difficulties stand in the way of investigations of this kind. 
Intensive surveys are necessarily restricted to small groups, and are 
limited in their general application. The general statistics have never 
been compiled in a manner to throw much light on the subject. The 
neuropsychiatric statistics of the army afford an opportunity to analyze 
a large group of all kinds of neuropsychiatric defects and disorders 
which existed in the representative manhood of the country from 1917 
to 1919. It is the purpose of this paper to set forth the results of the 
analysis of these cases as far as they concern certain foreign-born and 
native-born races.? 

From them it appears that, with the exception of epilepsy, certain 
communities and certain races in the United States display wide varia- 
tions in the distribution of one or another form of nervous or mental 
disorders found among them. For example, according to the statistics, 
the negro exhibits a tendency toward mental defect and away from 
every other neuropsychiatric condition, while the native-born Scot 
shows a tendency away from mental defect and toward alcoholism and 
certain other neuropsychiatric conditions. The widest variations occur 
in referéfice to mental defect and inebriety, and the chief value of 


this study concerns the variations found in respect to these two 
conditions. 


* Read at the Forty-Seventh Annual Meeting of the American Neurological 
Association, Atlantic City, N. J., June, 1921. 
1, The classification of races made use of is taken from the “Dictionary of 


Races,” prepared under the direction of the Department of Immigration and 
published in 1910, 
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Some races and some communities adhere closely to the median or 
average. For example, the English show little tendency to vary from 
the established average. In view of the place the English hold in the 
world, there is nothing in the present statistics to justify the denial 
that the middle course, as far as the distribution of nervous and mental 
disease is concerned, may be the characteristic of the people which 
attains the most power in the end. 

The social value of such information as the statistics yield would, 
of course, be enhanced by comparison with additional information 
concerning the circumstances of residence of these races in this country. 
To draw any final deductions it would be necessary to know the 
circumstances of immigration, the causes of emigration, class of immi- 
grants, localities settled in here, and nature of occupations followed. 

For example, the statistics indicate that the Italians and Mexicans 
in the United States are at a low level of intelligence and unable to 
compete with, let us say, the Scotch or the Irish. But they give no 
information as to whether these people represent an average of Italians 
and Mexicans living at home, or are merely representatives of inferior 
groups of Italians and Mexicans who, for some reason or other, have 
come here. 

In comparing the native-born with the foreign-born, particularly, it 
would be valuable to know about the circumstances of immigration. 
The number of foreign-born peoples classified is limited, by necessity, 
to four races: Italians, Scandinavian, Irish and German. As between 
them and the native-born of the same race, certain definite variations 
in the distribution of neuropsychiatric defects are noticeable. For 
example, practically all native-born were found to be more addicted 
to drugs than the foreign-born. Residence in this country seems to 
foster a drug inebriety or to convert alcoholic inebriety into drug 
inebriety. Similarly, there appears to be a decrease in the number of 
cases of insanity among foreigners after residence in this country. 
Final explanation of these facts, however, must await a fuller knowl- 
edge of the circumstances under which a particular group of foreigners 
came to this country. 

METHOD 


The present statistics record only those cases which were identified 
at recruiting depot posts and at camps, namely, at the military points of 
enrollment. They record diagnoses or identifications, irrespectively of 
the military disposition made of the cases. They do not take into 
account the men rejected by local boards. Thus they cannot determine 
the percentage of neuropsychiatric cases to the total number of men 
examined. Information of this character as far as draftees are con- 
cerned, may be obtained in the reports of the Provost Marshal-General, 
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and in “Defects Found in Drafted Men.”* The method used here is 
that of distribution averages solely. It begins with 69,394 fully classi- 
fied cases found among volunteers and draftees (Chart 1). This total 
of cases was divided into nine distinct clinical groups, and the per- 
centages assigned to each group indicate how that group stood in 
relation to the total of neuropsychiatric cases found. Thus of all neuro- 
psychiatric cases found in the home forces, black and white, 31.5 per 
cent. were cases of mental deficiency. This percentage represents the 
distribution average. As such differences existed between white men 
and negroes, when the distribution average of the United States was 


Diagnoses No.Cases % 5 10 15 20 25 30 
Mental deficiency] 21,858 (351.5. LLM 
Psyc honeuroses 11,443 [16.5 
Psychosis 7,910 
Nervous diseases 
and infuries 6,916 | 9.9 
Epilepsy 6,588 | 
Peyeno. states | 6,196 | 8.917747] 
Endocrinopathies | 4,805 | 6.9 
Drug addiction 2,020 | 2.9 
Alcoholism 1,858 | 2.8 
Total 69,394 100.0 


Chart 1.—Distribution of neuropsychiatric cases. 


determined, it was determined separately for white and colored persons. 
By this method the average for mental defect in the United States 
was estimated from the distribution of mental defect among white 
persons and was found to be 29.2 per cent. A similar procedure was 
followed to determine the variations in the distribution of the various 
disease types found among the inhabitants of the different states and, 
as concerns the present article especially, among the members of cer- 
tain foreign-born and native-born races. The total number of neuro- 
psychiatric conditions found among a people, the Scotch, for example, 
was ascertained, and the percentage belonging to each clinical group 


2. Love and Davenport: Defects Found in Drafted Men, Government Print- 
ing Office, Washington, D. C., 1919. 
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was determined for the Scotch in the same way that it had been 
determined for the people of the United States as a whole. There 
was thus furnished a means of comparison between the distribution 
of each clinical group throughout the United States and the races 
which were classified. Startling variations were disclosed. This paper 
was written in the belief that these variations have something to offer 
toward the understanding of the characteristics of the different peoples 
concerned, 

In interpreting the results two cautions should be kept in mind: 
First, that as all percentages are based on the total number of neuro- 
psychiatric cases from each race, it is evident that when an excessive 
percentage is taken up by a single condition, the percentages of the 


. other eight groups must be low, that is, a high rate in one group tends 


to lower the rate in all other groups. 

It also should be noted that in reporting cases the examiners had 
to choose at times between two or more neuropsychiatric disorders: 
It is probable that constitutional defects were preferred to alcoholism 
or drug addiction. But this overlapping is not believed to have affected 
the rates to any great degree. 


CLINICAL CLASSIFICATION 


The graph (Chart 1) shows the nine clinical groups into which the 
whole material was divided. It is made up of all cases in which the 
information was sufficiently detailed to be classifiable, and the figures 
are only a little under the total number of diagnoses made. 

Mental Deficiency.—No idiots reached the military posts, and so 
this group is made up of imbeciles, morons, those whose disease was 
on the borderlines and a small number in whom the degree of defect 
was not determined. About 90 per cent. of all those whose cases 
were identified were discharged from the service, and as the standard 
for discharge was fixed approximately at a mental age of 8 years, 
it is assumed that the bulk of the cases were at the 8-year-old level. 

Psychoneuroses—This group is composed of neurasthenia, hysteria, 
psychasthenia, stammering, enuresis, anxiety neurosis, traumatic cases 
and a few scattering and undiagnosed cases. 

Psychoses—In this group are included dementia praecox, manic- 
depressive insanity, general paresis and other psychoses associated with 
syphilis, mental deficiency and epilepsy. 

Nervous Diseases and Injuries—In this class are grouped the 
injuries of the nervous system, its organic diseases and such conditions 
as tremors, sciatica, tics, etc. Syphilis of the central nervous system 
was held responsible for nearly one half of these cases, and conse- 
quently a high distribution rate of this group in a people gives some 
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indication of the frequency of syphilis in that people. If to them are 
added the psychosis due to syphilis (general paresis) and psychoses 
with cerebral syphilis from the preceding group the percentage of late 
nervous syphilis to the total of 69,394 cases would be approximately 
3 per cent. 

Epilepsy —This includes both grand and petit mal attacks. 

Constitutional Psychopathic States—This group contains persons 
socially undependable as determined from personal examination and 
from past records classified into those with: inadequate personality, 
emotional instability, paranoid personality, criminalism, sexual psycho- 
pathy and a few other scattering forms. These persons are not feeble- 
minded; on the contrary, they often have active intelligence, thus 
belonging to the groups of developed intelligence rather than to the 
mental deficiency group. 

Endocrinopathies——This group is much larger over the country as 
a whole than appears from the present statistics because under the 
names “effort syndrome,” “cardiovascular” disturbances, etc., many 
cases fell exclusively to the cardiovascular examiners. The cases given 
here include those in which were symptoms of great nervousness, com- 
bined with definite lesions referable to the endocrine glands. In 93 
per cent. of the cases the gland at fault was the thyroid. 

Alcoholism and Drug Addiction—Alcoholism in these statistics 
implies a chronic intoxication so profound that the person was, for the 
most part, beyond reconstruction for military purposes. Drug addic- 
tion, while allied to alcoholism as a form of inebriety, is subject to 
wide variation due to local conditions. It will be observed that the 
number of drug addicts and of alcoholics is practically the same. It 
should not be inferred, however, that these two disorders are of equal 
social importance, for that is far from true. The majority of intem- 
perate men were accepted for service and made good. No medical 
record was kept of their habits. Records were kept only of the more or 
less permanently incapacitated alcoholic men. Quite the contrary was 
true of the drug addicts. They have always been looked on with dis- 
favor by military authorities, and few were retained. 


MENTAL DEFECT THE PIVOTAL POINT 


Mental defect being the most widely distributed condition and the 
one most directly concerned with the question of general intelligence 
becomes naturally the pivotal point of the present discussion. It is 
assumed to be a distinct clinical entity, classifiable and distinct from 
insanity or any other of the different neuropsychiatric conditions, 

It is the result of a failure of development of the mentality up to 
a capacity which, as we are dealing only with adults, we may call adult 
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capacity. The normal of adult capacity has been roughly established 
by psychologic tests among civilized people. It is still unsettled whether 
or not this standard would be the same for primitive races as for 
cultured ones, that is, whether or not an average child of a savage, if 
from infancy it were given the same advantages as, let us say, the 
average French or English child, would develop into an adult with the 
average intelligence of a Frenchman or an Englishman. From the 
statistics which relate to two so-called primitive races, the African 
and the American Indian, it appears that the primitive could not under 
any present circumstances attain the average intelligence of cultured 
races. This appears to be so, not because there is any detailed informa- 
tion as to the potentiality of the primitive mind, but because mental 


deficiency is so profusely distributed among Africans and American 


Indians that their average intelligence must be inferior to that of 
average European intelligence. 

At this point arises a question, and one that cannot be answered 
from the data on hand: What does excessive mental defect in 
a race mean? Is it a biologic condition marking the race as being 
in an early phase of development and establishing a level of intelligence 
more or less normal for the particular phase of evolutionary develop- 
ment in which the race finds itself, or does it mean that the race has 
been brought back to a regressive phase through the unrestricted 
interbreeding of mental defectives? That Caucasian strains can be 
reduced to low levels of intelligence we know from observation of 
communities in which the continual interbreeding of mental defectives 
has brought about that result. Is it possible that in a race we call 
primitive, like the negro race, a similar thing has occurred so that the 
backwardness is the result of some such racial setback? 

The distribution percentage of mental defect is taken as an index 
of general intelligence, because when this distribution is excessive, the 
average intelligence can hardly fail to be lowered. It is lowered not 
only by the actual mental defectives, but by the number of dull people 
which the existence of mental defect implies, for it is estimated that 
for every case of mental defect of the 8-year-old mentality standard, 
there are at least ten cases of backward or retarded mentality. 

An example will make this plain: Vermont? showed among its 
draftees 30.90 mental defectives for every 1,000 men examined. What 
does this indicate about that community? As mental defect shows no 
great predilection for either sex, it means that had females been 
included in the draft restriction, the rate of 30.90 would have been 
maintained for both sexes in the given age period. As mental defect 
shows no special predilection for the age period from 20 to 30, it means 
that this rate would maintain for the whole population at all ages. It 
would, therefore, apparently be safe to assume that there are at least 
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thirty defectives per thousand in Vermont of the 8-year-old mentality 
type, and 300 per 1,000 of backward or retarded persons—persons of 
distinctly inferior intelligence. In other words, nearly one third of 
the whole population of that state is of a type to require some super- 
vision and special educational facilities, and even then they cannot 
attain the average intelligence of cultured races. 

In addition to the lowering of the general intelligence brought about 
by an overproportion of mental defectives plus the dullards who are 
always found with them, the outlook for the general intelligence is 
further impaired by the reduction in the chance of the appearance of 
persons of superior intelligence with the qualities of leaders. 

When countries and especially when races are compared, the signifi- 
cance of a high ratio of distinctly inferior persons in a community 
becomes apparent. For example, the American Indian presents among 
his nervous and mental disorders a mental deficiency distribution rate 
of more than double, and the African a rate a little less than double, 
that of the distribution rate among white persons over the whole United 
States. This in itself is enough to explain the inability of the two races 
to compete with the average American, The Mexicans living in the 
United States present an even higher distribution rate for mental defect 
(66.9 per cent.), but concerning the Mexicans in general, in fact con- 
cerning all races which may have immigrated here within recent years, 
we can draw no such general conclusions as we can about the indigenous 
Indian and negro races. Concerning the foreign races which present 
a high distribution rate for mental defect, such as the Slavs (37 per 
cent.) and the Italians (32.7 per cent.), it can only be said that the 
ones living here now are distinctly below the average United States 
intelligence. It would be impossible to infer that these races at home 
present the same degree of mental inferiority; it may be that these 
countries sent us a high proportion of defectives and that these have 
intermarried. 

Throughout the present material, mental deficiency shows significant 
correlations with the other neuropsychiatric conditions, and these cor- 
relations throw some light on the extent and quality of the intelligence 
of the people concerned. 

As concerns psychoses or mental disorders, it might be assumed that 
these would be less likely to occur when there was a high rate for 
mental deficiency. With the exception of the toxic psychoses, the 
existence of a mental disease implies a developed intelligence, a kind 
of intelligence that would possess imagination, ideas, a certain quick- 
ness in mental processes. As is well known, distinct types of psychoses 
are practically unknown in childhood, the period before the intelligence 
is fully developed. The hypothesis that mental disease implies a 
developed intelligence and so would be less frequent among people in 
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whom the intelligence is underdeveloped is borne out by the accompany- 
ing tables. Nineteen states exceeded (Table 1) the United States 
mental deficiency rate of 29.2 per cent., and showed among themselves 
an average of mental defect of 39.3 per cent. But the insanity rate 


TABLE 1.—Distrisution Rates in NINETEEN STATES IN WHICH THE UNITED 
Unitep States MentTAL Dericiency Rate or 29.2 Per Cent. Was EXceEEDED 


Percentage of Total Cases from Each State 
— 


Consti- 
Num- Neuro- tutional Endo- 
ber Mental Psycho- logic Psycho- crine Drug 


Classi- Defi- n¢éu- Psy- Condi- pathic Epi- Distur- Aleo- Addic- 
fied ciency roses choses tions States lepsy bances holism _ tion 


.U. S. average...... das 29.2 17 12.1 10 9.7 8.6 7.4 3.5 3 

Alabama.......... 397 36.0 20.1 11.7 9.9 7.3 9.3 48 0.6 1.2 
Arkansas.......... 384 43.7 21 9.1 7.2 6.4 8.4 1.4 0.2 2.6 
a 152 $1.1 18.4 14.5 9.2 88 11.2 3.5 0.4 2.9 
Se 511 33.3 13 13.4 11.5 11.8 79 6 1 2.5 
CO = 771 41.1 14 6.9 11.6 9.4 8.8 4.2 2.2 1.2 
Re 202 51.5 13 7.7 5.4 8.9 9.2 0.5 2.5 1.3 
Maryland.......... 396 44.9 13.3 10.5 7.6 10.7 4.5 44 3 1.6 
Mississippi......... 308 35.4 23.2 9.8 8.3 6.6 ll 2 0.7 3.1 
Sr 922 33.8 15.9 8.5 11.4 9.3 6.3 8.5 3.4: 3 

New Mexico........ 94 41.4 10.6 8.4 ll 9.3 12.8 5.3 0.9 04 
North Carolina.... 651 46.7 17.7 5 6.6 3.9 9.6 6.1 0.7 0.7 
North Dakota..... 101 38.5 14.1 12.6 9.2 10.3 8 3.8 3.1 0.4 
oo a 398 33.3 15.5 11.8 12.7 6.7 6.7 4 2.3 7.4 
South Carolina.... 318 43.4 19.6 7 8.2 41 8.9 6.1 1.1 1.9 
South Dakota..... 101 33.1 14.4 10.5 16.1 3.9 6.6 12.8 23 0.3 
Tennessee.......... 57 43 14.3 . 9.6 11.9 3.8 8 5.1 08 35 
. 38 33.6 16.8 13.3 10.6 10.6 8.9 3.5 3.5 0 

. eer 656 45.5 12 9.2 7 7.4 5.8 10.9 1 1.2 
West Virginia..... 469 38.6 12.6 8.2 9.1 7.8 6.3 15.7 0.7 1.1 


TABLE 2.—Distrieution Rates IN Five Native-Born Races IN WHICH THE 
Unitep States Mentat Derictency Rate or 29.2 Per Cent. Was EXCEEDED 


Percentage of Total of Each Race 
— 


Consti- 
Num- Neuro- tutional Endo- 
ber Mental Psycho- logie Psycho- erine Drug 


Classi- Defi- neu- Psy- Condi- pathie Epi- Distur- Aleo- Addic- 
fied ciency roses choses tions States lepsy bances holism tion 


U. S. average...... pes 29.2 17 12.1 10 9.7 8.6 7.4 3.5 3 

pO ae 8,406 48.3 13.1 6.6 9.5 3.1 13.3 3.5 0.3 2.3 
American Indian.. 124 62.9 4.9 4 4 8.9 7. 2.4 2.4 3.2 
OS Sea 2,456 32.7 18.1 9.7 78 9.3 12.9 3.8 0.6 5.3 
Oe eer 3M 66.9 4.2 4.7 5.7 3:9 11.7 3.4 0 0.5 
Slavonic..........- 2,488 37 15.3 14.4 7.3 10 6.6 5.7 3.1 12 


was below the United States rate in these nineteen states, being par- 
ticularly depressed in the states with high rates for mental defect: 
Arkansas, Kentucky, Maine, New Mexico, North Carolina, Tennesee 
and Virginia. The same correlation holds true for the five native-born 
races (Table 2) which exceed the United States rate of 29.2 per cent. 
for mental defect (with the exception of the Slavonic), namely, the 
Africans, American Indians, Italians and Mexicans. 
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The converse of this correlation between mental defect and insanity 
appears in twenty-five states (Table 3) which showed an increase in the 
insanity distribution rate. Of these, North Dakota alone showed an 
increase in the mental deficiency rate. The same relation holds true 
for eight of the fifteen classified native-born races which show an excess 
distribution of insanity (Table 6), with the exception of the Slavs. 
The distribution average of these nine races was 12.3 per cent. for 
psychoses and 21.7 per cent. for mental deficiency. An isolated example 
of the variations between mental deficiency and insanity is shown in 
the case of Florida. In that state the over average mental deficiency 


TABLE 3.—Distrisution Rates TweNty-Five States IN WHICH THE 
Unitep States Rate or 12.1 Per Cent. Was Exceepep (Wuirtes) 


Percentage of Total Cases from Each State 


Consti- 
Num- Neuro- tutional! Endo- 
ber Mental Psycho- logie Psycho- crine Drug 
Classi- Psy- Defi- neu- Condi- pathic Epi- Distur- Aleo- Addic- 
fied choses ciency roses tions States lepsy bances holism tion 


U. S. average...... nie 12.1 29.2 J7 10 9.7 8.6 7.4 3.5 3 

pO See 20 16.7 15 12.5 18.3 11.6 10.8 6.7 5 4.2 
California......... 297 17.4 22 16.7 12.2 12.7 7.7 2.7 6 3.3 
eee 70 14.4 28.4 18.2 10.7 9.5 11.8 6.4 2.1 21 
Connecticut....... 97 15.9 26.7 17.8 7.7 10.3 10.6 3.1 5.7 2.9 
ivi benwecws 71 14.5 31.4 18.4 9.2 8.8 11.2 3.5 0.4 2.9 
ES 205 13.4 33.3 13 11.5 11.8 7.9 6 1 2.5 
nts toee ck ose 42 25.4 26.7 10.3 8.5 6.7 7.9 14.5 0.1 0 

| a 546 13.8 19.9 20.7 10.7 9.1 8.3 9.8 7 1.5 
ee 155 16.4 25.3 178 9.9 9.3 8.4 8.2 2.2 2.6 
Massachusetts..... 224 14.4 25.7 18.1 2.7 12.2 10.4 1.7 8.8 2.7 
Michigan.......... 288 13.5 29.2 12 11 11.7 8.6 11.2 2.3 1.1 
Minnesota......... 165 14 22.2 19.5 10.9 7.1 7.8 12 4.9 2.2 
ee 56 20.8 16.7 16 11.2 8.9 11.9 7.8 3.7 3.7 
Nebraska........+. 77 15.5 25.1 14.7 12.9 9.4 7.6 10.6 18 2.6 
Picessadsous? ll 18.3 18.3 11.7 18.3 6.7 8.3 1.7 18.3 1.7 
New Jersey........ 191 13.4 27.5 16.6 6.8 11.2 12.6 5.7 3.6 3 

North Dakota 33 12.6 38.5 14.1 9.2 10.3 8 3.8 3.1 0.4 
Giaidtcetaacodtean 427 13.3 23.9 19.7 10.9 8.6 7.7 12.8 2.8 2.7 
60 19.7 18.1 19.1 8.9 16.5 9.5 2.3 0.3 2.6 
i hindtcentdeeee 285 17.5 25.5 14.8 6 8.8 13.5 5.3 1.4 4.1 
oO 28 18.6 20.5 19.2 12.3 12.6 79 4 3.3 7.9 
Weisiccessses 15 13.3 33.6 16.8 10.6 10.6 8.9 3.5 3.5 0 

Washington....... 78 17.7 28.6 14 8.2 9.5 7.65 9.3 1.4 6.8 
Wisconsin......... 17 12.6 27 19.2 11.6 6.3 68 12.6 3.9 0.7 
Dist. Columbia.... 32 19.9 16.1 23.6 14.3 8.7 6.2 6.2 3.7 2.5 


rate concerns the white people only—among Florida negroes it was 
11.5 per cent., or 17.7 per cent., below the United States rate for white 
people. But the Florida negroes show an insanity rate of 13.8 per 
cent., which exceeds the United States distribution for insanity in 
negroes by 7.3 per cent. 

Between mental deficiency and alcoholism there seems to exist a 
very definite antagonism in that the two conditions do not exist in 
greatest abundance in the same communities and among the same kind 
of people. When the rate for one rises, the rate for the other falls. ; 
Of the nineteen states (Table 1) with an excess of mental deficiency, 
not one has an excess distribution of alcoholism, and in these nineteen 
states the average for alcoholism is 1.6 per cent. as compared with 
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3.5 per cent., the United States average. Conversely, seventeen states 
exceeded the United States average for alcoholism by 3.5 per cent. A 
similar antagonism is observed in the different races. 

None of the five native-born races (Table 2) which exceed the 
United States rate for mental deficiency attains the United States 
alcoholic rate of 3.5 per cent. Conversely, none of the native-born 
races—the Hebrew, Irish, Scotch, Greek and Spanish—which exceeds 
the United States alcohol rate, attains the United States mental 
deficiency rate of 29.2. Similar conditions prevail in the foreign-born 
races classified. 


TABLE 4.—Ditstrisution Rates oF NEUROPSYCHIATRIC CONDITIONS AMONG 
Four DIFFERENT RACES, WITH COMPARISONS BETWEEN THE 
NaTIve-BoRN AND THE ForeIGN-BorN 


Percentage of Total of Each Racial Group 
— 


Consti- 
Num- Neuro- tutional Endo- 
ber Menta! Psycho- logie Psycho- crine Drug 
Classi- Defi- neu- Psy- Condi- pathic Epi- Distur- Aleo- Addic- 
Race fied ciency roses choses tions States lepsy bances holism tion 
U. S. average...... nae 29.2 17 12.1 10 9.7 8.6 7.4 3.5 3 
Italians: ; 
Native born..... 2,456 $2.7 18.1 9.7 7.8 9.3 12.9 3.8 0.6 5.3 
Foreign born.... 2,042 32.5 19 9.3 8 9 15.0 4.4 0.4 2.5 
Seandinavians: 
Native born..... 1,261 23.6 17.5 17.3 10.1 8.4 6.8 10.5 4.3 1.9 
+ reas born.... 454 18.8 15.3 21.5 12.2 9.1 6.7 8.9 7.1 1.1 
Irish: 
Native born..... 4,505 21 14.8 11.8 11.6 11.1 8.2 6.4 11.2 5 
Foreign born.... 413 28.4 15.7 20.1 10.9 6.6 7.9 48 22.8 | 0.9 
Germans: — 
Native born..... 4,378 28.0 17.5 12.7 9.6 9.9 7.4 10.9 3.0 1.6 
Foreign born.... 188 25.7 15.5 21.4 10.7 6.9 6 7.5 2.7 1.6 


In the states in which the distribution of mental deficiency ‘is over 
average, there is practically no change in the rate for epilepsy; in the 
races a slight increase in the rate for epilepsy occurs. As concerns the 
psychoneuroses, states and races with plus mental deficiency show a 
slight decrease. With some exceptions, constitutionally psychopathic 
states tended to be below the United States average in both the states 
and the races which showed an excess of mental deficiency. It would, 
therefore, seem that an excess of mental deficiency in a people assures 
an amount of alcoholism, insanity and psychopathic states below the 
average, and conversely, that when these conditions are in excess mental 
deficiency recedes. 

The foregoing variations apply to the fifteen classified races in the 
United States as shown in Table 6. Table 4 shows four of them, 
divided as was possible, into native-born and foreign-born. 


MENTAL CONDITION OF VARIOUS RACES IN THE UNITED STATES 


African Race-—(Number classified, 8,340.) The most striking 
characteristic of the negro is the wide distribution of mental defect 
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(48.3 per cent.) and the low distribution of alcoholism. In negroes 
the mental deficiency rate exceeded the United States rate for white 
people by 19.1. The southern states are high in mental defect, but 
the negro cannot be held entirely responsible for this as in many 
southern states the mental defect for white people exceeds that for 
negroes, as shown in Table 5.° 

It will be observed that in these southern states the average mental 
deficiency rate for the white population is considerably higher than the 
United States average for white people, 29.2 per cent., and that the 
average rate for the negro is considerably below the United States 
average for the negro, 48.3 per cent.. In Florida, Georgia, Kentucky, 
North and South Carolina and West Virginia there are proportionately 
more white than colored mental defectives. 


TABLE 5.—Mentat Dericiency Distrisution RATES FoR WHITE AND 
For BLracK POPULATION IN TWELVE SOUTHERN STATES 


Negroes Whites 


Some students seem to think that the backward condition of the 
negro is the result of his environmental conditions; that if he were 
given opportunity: he could approximate the Caucasian standard of 
mentality. The present statistics do not bear out such an opinion.‘ 

It is true that in certain northern states the mental deficiency rate 
for negroes is much lower than in the south—indeed, in New Jersey 
it is lower for negroes (21 per cent.) than for white people (27.5 per 


3. No cases of mental defect among negroes, or too few to classify, were 
found in California, North Dakota, South Dakota, Oregon, Utah, Vermont, 
Washington and Wyoming. This simply means a small negro population as 
these states together gave a total of forty-five psychiatric cases among the 
negroes. 

4. According to Trabue, intelligence rating taken of drafted negroes from 
Louisiana and Mississippi, and of white men from Illinois, Wisconsin and 
Minnesota, showed that only 0.2 per cent. of the negroes from Louisiana and 
0.5 per cent. of the negroes from Mississippi were graded as superior, while 
10.7 per cent. of the white men had this standing. At the other extreme only 
7.4 per cent. of the white men had a grade of inferior or very inferior, while 
52.9 per cent. of the Mississippi negroes, and 63.3 per cent. of the Louisiana 
negroes, had this low grade. Natural History 9: No. 6, 1919. 
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cent.). The apprentice system for slaves prevailed in New Jersey until 
1863. This system provided supervision and care and may help to 
explain the present superior quality of negroes in New Jerseys Also 
one must bear in mind that mental defect is a social weed, tending to 
spread ; one must also bear in mind the important factor of migration. 
The brighter and more enterprising members of rural communities 
have for years been pushing out for the large cities, leaving the dullards 
and defectives on the plantations and farms, It seems, therefore, possi- 
ble that the higher mentality of northern negroes is not the result of 
environmental conditions, but is due to the fact that they came of better 
stock in the first place, the northern negro population consisting of 
slaves who had had wit enough to escape, or servants selected with 
greater care: that the low mentality of the southern negroes is due to 
their staying together and interbreeding. 


White 


40. 


> 


008 casee 


Intemp erate 


Chart 2.—Alcoholic habits of white and colored neuropsychiatric patients. 


In contrast to the high distribution of mental deficiency among the 
neuropsychiatric conditions of negroes, alcoholism among them prac- 
tically did not exist. There were only twenty-nine cases in all. This 
absence of the disastrous effects of intemperance contradicts the current 
belief that the ravages, which result from the abuse of alcohol, are 
particularly severe among primitive races. Chart 2 shows the per- 
centage of distribution as to the use of alcohol among white and 
black persons with neuropsychiatric conditions. It will be observed 
that the negroes have a slight advantage. It would seem, therefore, 
that the negro can be practically as intemperate as the white 
man, without paying the same penalty for it. On the other hand, he is 


26.265 Cases cases “Ask cases 
Colored 
cases cases 
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much more susceptible to venereal diseases ; 57.8 per cent. of all negroes 
gave a history of venereal infections of some sort, while only 22.3 per 
cent. of white people gave such a history. In view of this great dis- 
parity, and since the white people actually drank more than the negroes, 
it would seem that some modification would have to be made in our 
views of the prime importance of alcohol as a factor in the spread 
of venereal diseases. 


A similar, though less marked resistance to the involvement of the 
central nervous system by syphilis is shown by the negro. Among 
neuropsychiatric cases the history of preceding syphilis was more than 
three times as frequent in negroes as in white persons, but the involve- 
ment of the central nervous system by that disease was about equal in 
the two classes. 


TABLE 6—Distrisution Rates oF NEUROPSYCHIATRIC CASES AMONG 
FIFTEEN CLASSIFIED NATIVE-BorN RACES 


Percentage of Total of Each Race 


Consti- 
Num- Neuro- tutional Endo- 
ber Mental Psycho- logie Psycho- crine Drug 
Classi- Defi- neu- Psy- Condi- pathic Epi- Distur- Aleo- Addic- 

Race fied ciency roses choses tions States lepsy bances holism tion 
U. S. average...... vat 29.2 17 12.1 10 9.7 8.6 7.4 3.5 3 
BR icinascsnstss 8,406 48.3 13.1 6.6 9.5 3.1 13.3 3.5 0.3 2.3 
American Indian... 124 62.9 49 4 4 8.9 7.3 24 2.4 3.2 
Na Seees 331 26.2 14.9 13.1 11.6 10.1 10.4 10.4 2.7 1.5 
DE isnecceesees 9,115 29.2 16.5 11.8 10 10.7 8.9 8.8 2.5 1.9 
_ ae 29.1 18.5 10.1 10.8 98 10.8 5.9 4.1 2.7 
ae 4,378 28 17.5 12.7 9.6 9.9 7.4 10.9 3 1.6 
23.8 24.9 13.9 8.9 8.2 13.5 5.3 0.4 
DE iestitsdeekaas 1,315 17.2 2.2 149 7.5 15.4 7.1 5.6 0.5 6.7 
Eee 4,505 21 14.8 11.8 11.6 11.1 8.2 6.4. 11.2 5 
_ St 2,456 32.7 18.1 9.7 7.8 9.3 12.9 3.8 06 5.3 
66.9 4.2 4.7 5.7 3.9 11.7 3.4 0 0.5 
23,724 27.5 18.4 12.2 10.2 9.9 8.7 7.2 2.8 3.7 
Scandinavian...... 1,261 23.6 17.5 17.3 10.1 8.4 6.8 10.5 4.3 19 
re 12.4 18.3 12.3 16.6 10.7 9.3 10.4 5.5 4.7 
Slavonic........... 2,488 37 15.3 14.4 7.3 10 6.6 ‘5.7 3.1 1.2 


| 
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The correlation of mental deficiency with other neuropsychiatric 
conditions gives important information, both as to mental deficiency in 
relation to the United States average for white persons and in relation 
to its average distribution among the negroes exclusively. 


Of the first, Table 6 shows that, with the exception of mental 
deficiency and epilepsy, the negro falls below the United States average 
for all neuropsychiatric conditions. The negro falls much farther 
below both white and negro average for all these conditions in seven 
states in which he exceeds the negro United States rate for mental 
defectives. An undue distribution of mental defect inevitably necessi- 
tates a falling off in other neuropsychiatric conditions; but, as stated 
before, when mental defect is above the average, the falling off affects 
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especially mental diseases, constitutional psychopathic states and 
inebriety. 

The Provost Marshal-General in his final report credits the negro 
draftee with a somewhat better physique than the white.. The present 
statistics bear this out as far as the two neuropsychiatric conditions 
which have a definite physical basis are concerned, namely, neurologic 
conditions and endocrine disturbances. The particular distribution of 
neuropsychiatric defects among negroes points them out clearly as a 
primitive race. Physically, they may be above the average of the 
people with whom they associate, but they are far below that average 
in mental capacity. 

It will hardly be possible to determine what better social oppor- 
tunities and education will do for negroes before the present high 
incidence of mental defect among them is reduced. 

American ‘Indian.—(Number classified, 124.) The American 
Indian, or Amerindian, as H. G. Wells calls him, is primitive like 
the negro, and exceeds even him in mental deficiency. He is not as 
much below the United States average in alcoholism or drugs as the 
negro, and is somewhat below the negro in epilepsy, as indeed he is 
below the United States average in that disease. In other conditions, 
namely, neurologic, psychoses, psychoneuroses, endocrine and constitu- 
tional psychopathic states, he is far below the United States average. 
His high mental deficiency percentage leaves little room for anything 
else. The small number of American Indians classified should be 
borne in mind when these statistics are considered. 

Dutch—(Number classified, 331.) The Dutch are close to the 
United States average in all groups. The indications are that they 
ingest more alcohol than drugs, but in both they fall below the United 
States averages. They have a few less neuroses and a few more of the 
other classified disorders. 

English.—( Number classified, 9,115.) The English, like the Dutch, 
approximate the United States average in all groups. They appear 
more inclined to drink than to take drugs, and to have a slight excess 
of epilepsy, endocrine troubles and constitutional psychopathic states. 
They just reach the United States average for mental defect. 

French—(Number classified, 941.) The French show rather 2 
high distribution of inebriety, being considerably above the average in 
alcoholism, and only a little below it in drug addiction, their total per- 
centage of inebriety distribution being 6.8 per cent. as compared with 
4.4 per cent. for the English, and 4.6 per cent. for the Germans. They 
also exceed the average in the number of cases of psychoneuroses, 
neurologic conditions, epilepsy—and by 0.1 per cent. constitutional 
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psychopathic states. They are considerably below the average in 
endocrine disease and are at the United States average for mental 
defect. The excess of inebriety in the French may surprise many as 
the French are said to be a wine-drinking people, and it is a common 
belief wine-drinking people do not suffer from alcoholism. As a matter 
of fact, alcoholism depends on the actual amount of alcohol imbibed, 
rather than on the form in which it is taken. If enough wine or beer 
or any other beverage with comparatively low alcohol content is taken, 
a person becomes alcoholic. As far as France is concerned, large 
quantities of spirits are consumed in that country in addition to wines, 
and it may be that this custom persists among the French who live in 
this country. 


The Native-Born German.—(Number classified, 4,378.) In spite 
of his reputed beer-drinking custom, the native-born German, accord- 
ing to the statistics, fails to reach the United States average in alcohol- 
ism and is not much given to drugs. On the other hand, he exceeds 
slightly the United States average in psychoses, neuroses and constitu- 
tional psychopathic states, and iri endocrine diseases by 3.5 per cent. 
He is slightly below the United States average in mental defect. 

The Foreign-Born German.—(Number ciassified, 188.) The 
foreign-born German shows a much higher rate for insanity than the 
native-born, and a considerably higher rate in endocrine diseases. 
Mental defect, on the other hand, is considerably less. 

Greeks.—( Number classified, 284.) The Greeks are very low in 
inebriety, especially as-concerns drugs, but exceed the United States 
average in epilepsy, psychoses and psychoneuroses, an excess par- 
ticularly noticeable in epilepsy and psychoneuroses. They are well 
below the average in mental defect and constitutional psychopathic 
states. 

Jews.—(Number classified, 1,315.) The American Jew shows a 
striking contrast in his habits of inebriety as far as the choice of 
alcohol and drugs is concerned. The number of Hebrew alcoholic 
patients is almost negligible, while the percentage of drug addicts is 
more than double the United States rate. The percentage of neurologic 
conditions, epilepsy, endocrine diseases and mental deficiency among 
Jews is also low. The low percentage of mental defect is particularly 
striking, the only classified races which show less being the Scotch and 
the Welch. The Jew exceeds, on the other hand, the average repre- 
sentation in the conditions characterized by emotional instability. The 
percentage of insanity among Jews is nearly 2 per cent. above the United 
States average and is very much above it for psychoneuroses and the 
constitutional psychopathic states. 
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Native-Born Irish—(Number classified, 4,505.) The native-born 
Irish show the most pronounced tendency to inebriety of any neuro- 
psychiatric group, and their intemperance relates to both alcohol and 
drugs. Inebriety constitutes 16.2 per cent. of all their neuropsychiatric 
disorders. Approximately one sixteenth of all the neuropsychiatric 
cases being found among the native-born Irish, more than one fifth of 
all patients with alcoholism were identified as native-born Irish by the 
neuropsychiatric examiners and more than one sixth of all patients with 
drug addiction. With the exception of inebriety, epilepsy and constitu- 
tional psychopathic states, they sink below all United States averages. 
They are so far below this average in mental defect that they confirm 
the general law of the incompatibility of alcoholism and mental defect. 
They also furnish an interesting example of a high distribution of 
alcoholism with an under average of mental disease. It would seem 
that if alcoholism were an important cause of insanity, one would find 
an excess of insanity instead of an under average in a people so given 
to alcoholic intemperance as these people are. But in this connection 
it should be remembered that drafted men were too young to develop 
alcoholic insanity and also that alcoholic insanity among the Irish is 
more common in women than in men. 

The Irish offer an interesting comparison with the native-born 
English. There are 11.8 per cent. more cases of inebriety among the 
Irish and 8.2 per cent. less cases of mental defect. The excess of 
alcoholism and the lesser amount of mental defect would indicate that 
they are a livelier, more excitable race than the English, which is borne 
out by their having a slight excess of constitutional psychopaths as 
compared with the English. ! 


Foreign-Born Irish—(Number classified, 413.) The difference 
between the native-born and foreign-born Irish in regard to nervous 
and mental diseases is that among those born in this country the dis- 
tribution rate of mental defect is nearly 7 per cent. more than among 
the foreign-born, and among them also there is a higher distribution rate 
of constitutional psychopathic states and of endocrine disturbances. 
The average for insanity and inebriety, however, is lower. These are 
nearly 8 per cent. less in the distribution of mental disease among 
those born here. Inebriety changes both in extent and in its own 
distribution. There is a lessened total of inebriety of 6.4 per cent. 
among the native-born, and even a greater falling off in the distribu- 
tion rate of alcoholism. Nearly one half of the decrease in alcoholism is 
accounted for by an increase in drug addiction among the native-born. 
It would seem at first sight that this lowering of the distribution rate 
for insanity is to be connected with the lowering of the rate of alcohol- 
ism, but it should be observed that a similar decrease in the distribution 
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of insanity occurs in the Germans with a very minor decrease in 
alcoholism, and a smaller decrease in insanity among Scandinavians 
with a larger decrease in the rate of alcoholism. 

Also, as far as the Irish are concerned, the material increase in 
mental defect and in constitutional psychopathic states should be noted. 

Native-Born Italians —(Number classified, 2,456.) The native- 
born Italians present a distribution of neuropsychiatric disorders which 
indicate a sluggish, backward mentality. As drug addicts they rank 
next to the Jews, and, like the Jews, are little given to alcoholic 
inebriety. Some races, such as the Jewish and the Irish, seem to be 
able to surpass the average in drug inebriety, and still, through the 
low percentage of other disorders which indicate racial backwardness, 
retain the characteristics of nimble-minded people. For example, the 
Irish, while they are excessive drug users, are more given to intemper- 
ance in alcohol than in drugs; and of the two, alcoholic intemperance 
is indicative of more active mentality than is the secret and solitary 
use of drugs. Both the Irish and Jews, while exceeding the average 
in the use of drugs, are far below it in mental defect. But the Italians 
make the poorer choice for the satisfaction of their inebriate ten- 
dencies, and in addition to that, show their racial backwardness by a 
preponderance of those other disorders which must be accepted as 
indicative of inferiority. In mental defect the native-born Italians 
exceed the United States average by 3.5 per cent., and in epilepsy they 
exceed the United States average by 4.3 per cent. In respect to the 
distribution of neuropsychiatric defect in general, they manifest a 
remarkable correlation with the two primitive races, the African and 
the Amerindians. All three have an excess of mental deficiency and 
are below the average in those disorders which indicate a developed 
mentality, namely, mental diseases and constitutional psychopathies. 
All are low in endocrine disturbances. Both the negroes and the 
Amerindians use drugs more than alcohol, and the negroes, like the 
Italians, have an excess of cases of epilepsy. 

+ Foreign-Born Italians—The foreign-born Italian shows so little 
variation from the native-born in the distribution of neuropsychiatric 
disorders that it seems that being brought up in this country has little 
effect on him in that respect. The rate for epilepsy is somewhat higher 
among the foreign-born, but, with the single exception of drug taking, 
the Italian who comes here is not much better and not much worse off 
than the one born here. Drug addiction is substantially more frequent 
among the native-born, as in fact it is among all the native-born foreign 
races except the German. 

Mexicans—(Number classified, 384.) Of all races classified, the 
Mexican stands first in mental defect, the rate being 66.9 per cent. 
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It exceeds that of the Africans and Amerindians. With the single 
exception of epilepsy, they are below the United States average in 
every other neuropsychiatric group. They seem to be swamped in their 
own dulness, and they cannot develop, to any great extent, any of the 
disorders which indicate an active or emotional intelligence. There 
was not a single alcoholic person among those examined and only two 
drug addicts, as contrasted with forty-five epileptic patients and 257 
mentally defective. One would hardly expect that a race so slothful 
as the enormous amount of mental defect found among them make 
the Mexicans appear to be, would be a drinking people. But it is 
rather surprising that they are so free from drug addiction. Mexico is 
said to be one of the points from which opium (and its derivatives) is 
smuggled into this country, and one would naturally think that the 
Mexicans themselves would become addicted to the use of it. 


The Mixed Race—(Number classified, 27,724.) The mixed races 
include those whose ancestors were of different races. This group, of 
course, includes many “Americans.” The large number in it (one third 
of the total number of cases) makes this group fundamentally important 
in the establishment of the United States average. 


Scandinavians.—(Number classified, 1,261.) Native-born Scandi- 
navians (Norwegians, Danes, Swedes, Icelanders) show an excess of 
inebriety—alcohol inebriety preponderating—mental and endocrine dis- 
turbances. They exceed, but by a small fraction only, the United 
States average of neurologic disorders and neuroses. They are well 
below the average in mental defect and, almost as a corollary of 
this, in epilepsy. 

Foreign-Born Scandinavians——(Number classified, 454.) The 
foreign-born Scandinavians show much less mental deficiency than 
those born here, and, strangely enough, less endocrine disturbance. On 
the other hand, they show an excess distribution of alcoholism and 
insanity as compared with the native-born. 


The Scotch—(Number classified, 580.) The Scotch exceed the 
United States average in all groups except that of mental deficiency. 
The mental deficiency rate, 16.8 per cent., is lower than that of any 
race, being below the United States average. This bears out the 
reputation of the Scotch for intellectual superiority. The inebriety is 


high, but as in all races which have a low mental deficiency rate, 
alcoholism exceeds drug taking. 


The Slavs-—(Bohemians, Bosnians, Croatians, Dalmatians, Her- 
zegovinians, Montenegrins, Moravians, Poles, Russians, Ruthenians, 
Serbians, Slovaks and Slovenians. Number classified, 2,488.) The 
Slavs have a high mental deficiency rate in spite of which their inebriety 
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is alcoholic rather than narcotic, although both varieties are below the 
United States average. The comparative infrequency of epilepsy is 
worthy of remark, especially in view of the high rate of mental 
deficiency. In spite also of the sluggishness indicated by the excess 
of mental deficiency, they have an emotional sphere of some activity, 
as is shown by the excess of psychoses among them. 
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INVOLVEMENT OF THE PERIPHERAL NEURONS 
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INTRODUCTION 


The object of this paper is to review critically the state of our 
knowledge of the site of involvement of the peripheral neurons in 
diabetes mellitus ; to this will be added some data and opinions from 
my Own experience with particular reference to the question of neuritis. 


REPORTS OF PATHOLOGIC CONDITIONS IN THE LITERATURE 


The pathologic reports are scanty and unsatisfactory. They may be 
roughly divided into those which place the lesion in the spinal cord and 
those which place it in the peripheral nerves. The last review is by 
Schweiger,’ who discussed especially changes occurring in the intra- 
medullary sensory roots and posterior columns. Schweiger gathered 
the case reports of sensory tract and root disease up to 1909. 

Because of complicating syphilis and tuberculosis all of these cases, 
with the exception of two, that of Souques and Marinesco? and 
Schweiger’s second case’ must be discarded. There is no case report 
for the former, and in the latter all that is said as to examination is 
“patellar reflexes present, sensation of the legs diminished. The 
patient died in coma.” This evidence is not very convincing. Findlay * 
reported pathologic findings after Schweiger, but his patient was also 
tuberculous with a positive sputum, therefore his case cannot be 
accepted, for tuberculosis may also cause posterior column degen- 
eration. 


Association, Atlantic City, N. J., June, 1921. 

1. Schweiger, Ludwig: Ueber die tabiformen Veranderungen der Hinter- 
strange beim Diabetes, Arbeiten aus dem Neurologische Institut der Wiener 
Universitat 14:391, 1908. 

2. Souques and Marinesco: Lesions de la moelle epiniére dans un cas de 
diabéte sucré, Rev. Neurol. 5:654, 1897. 

3. Findlay: Changes in the Peripheral Nerves in a Case of Diabetes 
5 Mellitus, Glasgow M. J. 1907, p. 256. 
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Reports of anterior horn cell degeneration are also found, but none 
except Marinesco’s case in 1901* is free from complications. This 
case therefore yields no reliable evidence of primary peripheral neuritis. 

Changes in the peripheral nerves have been reported, but of these 
cases few are free from such complications as infected gangrene, tuber- 
culosis and syphilis. None is reported after the introduction of the 
Wassermann test. 


Summary.—1. We have no reliable pathologic evidence except the 
reports of Souques and Marinesco, of Schweiger and of Marinesco. 
The clinical findings here are too meager to make these reports of 
value. 


2. There is no pathologic evidence of primary peripheral neuritis. 


CLINICAL REPORTS IN THE LITERATURE 


The clinical reports are roughly divisible into those describing 
mononeuritis or polyneuritis, and those describing chronic anterior 
poliomyelitis. It is noteworthy that, with few exceptions, the findings 
indicate that the peripheral neurens are affected either in their sensory 
or motor parts. The cases of so-called mononeuritis are either 
exclusively sensory or show atrophy or paresis. 


(a) Polyneuritis—tIn the group of about twenty cases reported as 
polyneuritis it is remarkable that, with only one exception, the clinical 
picture is either sensory, objective and subjective, or motor with no 
objective sensory changes. In both groups pain or neuralgia was 
present. Buzzard’s* case alone showed involvement of both sensory 
and motor fibers. With this exception the reported cases suggest dis- 
ease either of the motor cells and roots or of the sensory roots. They 
do not indicate involvement beyond the junction of the motor and 
sensory roots, that is, peripheral neuritis. 

The cases of Pitres and Marchand (1917) * Reich,” Nonne* and 
Charcot * showed motor involvement, the only sensory disorder being 


4. Marinesco, G.: A Case of Diabetic Paraplegia. Read at a meeting of 
the Neurological Society of Paris, July 4, 1901; Abstr., Neurol. Centralbl., 
1901, p. 94. 

5. Buzzard: [Illustrations of Some Less Known Forms of Peripheral 
Neuritis, Especially Alcoholic Monoplegia and Diabetic Neuritis, Brit. M. J., 
1890, p. 1422. 

6. Pitres and Marchand: Des polynevrites diabétiques, Progres méd. 36: 
295-297 (Sept. 8) 1917; abstr., J. A. M. A. 69:1834 (Nov. 24) 1917; abstr., 
Rev. Neurol. 23:141, 1918. 

7. Reich, A.: A Case of Diabetic Multiple Peripheral Neuritis, Med. Rec. 
45:59 (Jan. 13) 1894, 

8. Nonne: Ueber Poliomyelitis bei Diabetes Mellitus, Berl. klin. Wcehnschr. 
1896, No. 10, March 9. 

9. Charcot, M.: Sur un cas de paraplégie diabétique, Arch. de Neurol. 
19:318 (May) 1890. 
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neuralgia. Rimbaud’s case,’® on the other hand, was sensory only, 
showing disturbance of all forms of sensation. The cases of Packard," 
Pryce,** Unschuld ** and Findlay * were complicated so as to make 
conclusions uncertain. Buzzard’s*® case was the only one of typical 
sensorimotor neuritis. Williamson,’* who has seen many cases of dia- 
betes, states that sensorimotor neuritis is either very rare or that it 
does not exist at all. My own conclusions are that cases showing with 
parallel intensity, and in the same nerve distribution, both paralysis 
and atrophy and changes in deep and superficial sensation do not occur 
as a result of diabetes. In other words, true sensorimotor neuritis 
does not occur. 

However, there seem to be two groups of cases which, at first 


' sight, simulate polyneuritis: one due to disease of the anterior horn 


cells or the intramedullary portion of the lower motor neurons and 
associated with neuralgia, the other due to involvement of the intra- 
medullary sensory tract, as in some forms of tabes. The following case 
from the service of Dr. Foster Kerinedy at Bellevue Hospital is an 
example of the combination of these. 


CASE REPORT 


The chief complaint of Mrs. A. L., admitted to Bellevue Hospital Oct. 2, 
1920, was inability to walk. Her family and past histories were negative; 
alcohol had not been used and there was no syphilis. Two weeks ago the 
patient was unable to walk on account of pain and stiffness about the ankles. 
There was no swelling of the joints. 

Physical Examination.—The patient did not look ill. The general medical 
examination was negative. The pupils reacted fairly well to light and in 
accommodation. The deep reflexes were normal in the upper extremities, absent 
in the lower. There was no Babinski sign and no ankle clonus. No sensory 
disorders were noted. On October 5, the patient could not walk as her legs 
doubled up under her. On the right there was paralysis of the iliopsoas and 
tibialis anticus. There was complete paralysis of the quadriceps. The patient was 


10. Rimbaud, L.: Névrite diabétique, Gaz. d. hop. 82:1555 (Nov. 2) 1909; 
abstr., Rev. Neurol. 20:502, 1910; abstr., Neurol. Centralbl. 1910, p. 936. 

11. Packard, F. H.: A Case of Neuritis in the Course of Diabetes, Boston 
M. J., 1902, p. 324. ’ 

12. Pryce, T. D.: A Case of Perforated Ulcers of Both Feet Associated 
with Diabetic and Ataxic Symptoms, Lancet 2:11 (July 2) 1887; 1888, p. 59. 
On Diabetic Neuritis with a Clinical and Pathological Description of Three 
Cases of Diabetic Pseudo-tabes, Brain 16:416, 1893; abstr., Rev. Neurol, 2:122. 
1894. 


13. Unschuld: Ueber ein bisher nicht gewiirdigtes Symptom des Diabetes 
Mellitus, Berl. klin. Wchnschr. 28:649, 1894. 

14. Williamson, R. T.: Diabetes and Its Treatment, Edinburgh, 1898; The 
Nervous Complications of Diabetes Which Are Associated With Changes in 
the Peripheral Nerves and Spinal Cord,\Rev. de méd, 341:872, 1911; abstr., 
Rev. Neurol. 24:304, 1912; Diseases of the\ Spinal Cord, London, 1911. 
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unable to hold up her legs. Knee and Achilles reflexes were absent. The 
arms were normal, On October 8, the upper extremities were normal. The 
abdominal reflexes were absent (lax abdominal wall). She complained of 
pains in the legs. The blood Wassermann reaction was negative. On October 15, 
urinalysis revealed sugar, 4 per cent., 36.4 gm. On October 18, there were 256 
mg. of blood sugar. On November 2, patchy analgesia and tactile anesthesia 
were present over the feet and legs, which was neither clearly neural nor 
segmental in distribution. Position sense in the great toes was normal, On 
November 28, electric tests of muscles were made. Condenser current (normal 
response, 0.01 to 0.05 microfarads) : ; 


Right Left 
Quadriceps femoris.....................No contraction No contraction 


On January 6 sensory changes were less and of no definite distribution. 
Muscle.sense was normal in the toes. The patient was discharged, unimproved. 
On June 1 the patient was visited at her home. She had been in bed and had 
not walked since leaving the hospital. She had been on an ordinary diet. Her 
cutanepus and muscle sensations were normal. The legs were flexed at the hip 
and knee. There was contracture of the hamstrings. Flexion of the thigh by the 
iliopsoas was poorly executed, No extension at the knee was possible. There was 
marked atrophy of the quadriceps femoris. Movements of the toes and at 
the ankle were present. The knee and Achilles jerks were absent. There 
was no Babinski sign. In brief, motor paralysis with atrophy of the quadriceps 
and weakness of the muscles supplied by the femoral and external popliteal 
nerves, was present. 

Impression—The condition appeared to be chronic anterior poliomyelitis. 
The neuralgic pains and sensory changes, irregular at first and absent at the 
last examination, suggested a transient intramedullary sensory radiculitis. 


(b) Mononeuritis—There are also reports of isolated paralysis 
(mononeuritis), though these are not numerous. The sciatic cases 
were, with one exception, all reported in pre-Wassermann days and on 
that score alone are not entirely trustworthy. The most important 
group of paralyses are those of the muscles supplied by the crural 
and obturator nerves. In 1913, Byrnes ** could find only ten or eleven 
cases of “crural neuritis.” A number of these are reported as “poly- 
neuritis.” In the case reports which I have found there have been 
recorded no objective sensory changes, only neuralgic pains were present. 
Bruns,”* reviewing the matter in 1907, stated that the obturator and 


15. Byrnes, Charles Metcalfe: Anterior Crural Neuritis, J. Nerv. & Ment. 
Dis. 40:758-778, 1913; 41:19-31, 1914. 

16. Bruns, L.: Ueber Neuritis Diabetica und Alcoholica, Deutsch. Ztschr. f. 
Nervenheilk. 36:17, 1908; abstr., Neurol. Centralbl. 27:1000, 1908. 
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crural nerves were especially involved in diabetes. But with objective 
sensory changes lacking, involvement of the peripheral parts of the 
neurons cannot be assumed. 


(c) Motor Type—The cases belong rather in the motor group 
noted in the foregoing than in a group of peripheral neuritides. The 
motor cases not of “mononeuritic” distribution described as “poly- 
neuritis” also showed a predominance of involvement of the muscles 
supplied by the crural nerves, as illustrated in the foregoing case 
report. This leads to the belief that the cases called obturator and 
crural neuritis are mild forms of a more widely spread paralysis of 
the legs, incorrectly called “polyneuritis.” The earliest manifestation 
of this condition is “giving way of the legs” owing to slight weakness 
of the flexors of the thigh and the extensors of the knee. When this 
becomes aggravated the picture resembles that of neuritis. Indeed, a 
proximal form of paralysis of the lower extremities does not seem to 
be an uncommon manifestation of diabetes mellitus and presents the 
clinical picture of spinal cord involvement and chronic anterior polio- 
myelitis rather than of polyneuritis. Such proximal involvement 
resembling polyneuritis results from other causes and is of central 
origin. 

(d) Sensory Type.—Sensory disorders of diabetes may be divided 
into a number of types, each of which represents a greater involvement 
than its predecessors: first, increased reflexes, then diminished or 
absent reflexes due to involvement of the afferent part of the are. A 
further stage consists of diminution or absence of the sensation of 
touch. Pain and the temperature are rarely affected. Finally, 
deep sensation may be involved, producing pseudotabes. To any 
of these neuralgia may be added. 

The cases of pseudotabes prior to 1906, the beginning of the 
Wassermann era, are better discarded since there is always some doubt 
as to the presence of an old undetected syphilitic infection. Subsequent 
to that date very little is to be found. Van Noorden,” in 1910, said 
that he had seen only three cases which could be designated pseudotabes. 
One was alcoholic. He grouped these cases under the general heading 
of polyneuritis. Hartmann and Schrottenbach,’* in 1912, make no 
reference to cases subsequent to 1906. They sum up by saying, “The 
question whether this form of disease be a true peripheral condition 
is more than doubtful in view of the investigations of Schweiger.” 

The problem is not an easy one to solve at the present time. That 
such a condition could arise from intramedullary root degeneration is 


17. Van Noorden, Carl: Die Zuckerkrankheit und Ihre Behandlung, Berlin, 
1910. 

18. Hartmann, Fritz, and Schrottenbach, Heinz: Die Endogen Vergiftungen 
des Nervensystems, in Lewandowsky: Handbuch der Neurol. 3:1106, 1912. 
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obvious. Whether it really does remains to be decided. Cases which 
would come under this heading must be, at least, quite free of any 
evidence of syphilis. The cases described showed a strictly sensory 
syndrome. They therefore correspond to the notion that the lesion 
is located in the intramedullary sensory root, whether syphilitic or 
diabetic or both. 

(e) Cranial Palsies—With the exception of paralysis of the third, 
fourth, sixth and seventh cranial nerves, paralyses of the cranial nerves 
are rare, many of them complicated in such a way as to be open to 
doubt. Such cases as do occur are uncommon. Paralysis of the 
eye-muscles is of the peripheral type. Paralysis of the facial nerve, 
of which I have seen three examples, is also peripheral in type. This 
agrees with the notion of peripheral neuron involvement. 


STATISTICS OF PERSONAL RESEARCH 


The frequency of involvement of the intramedullary sensory root 
may be judged by the fact that of about 450 case records examined 
at the Vanderbilt Clinic 40 per*cent. showed abnormal knee reflexes 
(Fig. 1). Many of these had associated neuralgias or paresthesias. 
This corresponds to the findings of other observers. The abnormal 
reflexes are, in the vast majority of cases, either the knee or Achilles 
reflexes. The lumbosacral segments are usually those affected. This 
corresponds with Bruns’ idea that diabetes mellitus usually affects the 
muscles supplied by the obturator and crural nerves, and with the 
distribution of the motor forms of paralysis already described. The 
upper extremities are relatively immune, though atrophies and reflex 
changes are occasionally found. In contrast to 40 per cent. of nearly 
450 cases with abnormal knee jerks, I have found only one case showing 
muscular atrophy. It would therefore seem that diabetes mellitus 
commonly produces a strictly sensory disorder, and rarely a motor 
disorder. 

EXPLANATION OF THE SITE OF INVOLVEMENT 


What is the reason for the intramedullary involvement which the 
clinical pictures suggest? The neurilemma sheath stops at the pia. A 
lesion of the non-neurilemmatized portion of the peripheral neurons 
within the spinal cord will amply account for the clinical pictures. Such 
a selective action occurs under certain circumstances in other diseases 
such as diphtheria, tetanus and syphilis. 


CONCLUSIONS 
For the present we must rely on the clinical picture. Analysis 
of the records of others and my own experience in the clinic indicate 
involvement of the motor cells and roots or of the intramedullary por- 
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tions of the sensory roots and their continuance within the spinal cord. 
Its analogues, the midbrain, pons and medulla, may be similarly affected. 
Both motor and sensory involvement may occur at the same time. Satis- 
factory clinical evidence of primary extramedullary involvement of the 
peripheral neurons, that is, peripheral neuritis, has nat been obtained, 
either from a review of the clinical and pathologic reports in the 
literature or from my own experience. 
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Results of testing knee jerks in cases of diabetes mellitus. 


DISCUSSION 


Dr. Hucu T. Patrick, of Chicago, called attention to these facts: First, 
in systemic poisoning affecting the peripheral nerves, it is well known that 
ordinarily the motor neuron is much more vulnerable than the sensory; second, 
diabetic patients are especially susceptible to general infections, the ordinary 
everyday infections. Dr. Patrick believed that in many of the cases in which 
the patients had painful legs the pain was not due to diabetes but to some 
infection. In other words, the pains belonged in the broad category of 
rheumatism. 


Dr. Water M. Kraus, of New York, in answer to Dr. Patrick, regarding 
the occurrence of pain, said that the time was so short it was impossible to 
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go into detail, but he felt that one should be cautious in certain directions 
which Dr, Patrick had suggested, and also in other directions, namely, in the 
assumption that the pain was always peripherally produced. He said that it 
had been abundantly shown that pain might be centrally produced, and if it 
could be shown in the future that there was an involvement of the intra- 
medullary portion of the root in diabetes, there was no reason why the pains 
and paresthesias could not be shown to be due to this involvement of the intra- 
medullary portion of the root. The fact that these pains came and went with 
treatment indicated that that hypothesis might hold in the future. 


141 West Seventy-Fifth Street. 


EQUILIBRATION AND THE VESTIBULAR 
APPARATUS * 


T. H. WEISENBURG, M.D. 
PHILADELPHIA 


Rules for testing the vestibular apparatus have been formulated by 
Barany, Jones * and others, and they have also indicated certain (sup- 
positious) intracranial paths for the vestibular nerve. Furthermore, 
following the suggestion of Dana and of Mills, Jones has assumed a 
cerebral center for this nerve. Following these and other writers, 
principally otologists, the tests are being applied by large numbers of 
men who, because of inadequate neurologic training, are incompetent 
to interpret the findings. Consequently, in the crucial matter of diag- 
nosis they are leading themselves and others astray. 

Therefore I purpose briefly to discuss: (1) the possible existence 
of a center of equilibration and its location, (2) the intracranial path- 
ways related to the semicircular canals, and (3) the clinical value of 
the vestibular tests. . 


EQUILIBRATORY CENTER AND ITS LOCATION 


The first to mention cortical centers for the vestibular nerve was 
Dana,? who in 1889 reported two cases with necropsy. In these the 
lesions were located in the right temporal convolution. Briefly the 
cases were as follows: 


The first, a woman 32 years of age, received a blow on the head and eighteen 
months later had chills, fever and temporary rigidity of the left arm, and four 
months later vertigo with forced movements, falling suddenly, always backward 
and to the right. The duration of the symptoms was two years. At necropsy 
there was found softening of the right third and fourth temporal convolutions 
in the middle three-fourths. Microscopic sections of the limiting walls showed 
decided inflammatory change, there being a thin pyogenic membrane evidently 
in the process of forming. The point of the lesion lay directly over the upper 
surface of the petrous bone and at this point the meninges were thickened and 
adherent. No mention is made of microscopic lesions elsewhere with the excep- 
tion that an examination of the cerebellar peduncle did not show degeneration 
to the naked eye. 


The second patient was brought to the hospital in an “active” stage 
of delirium tremens and died within twenty-four hours. A history 


* Read at the Forty-Seventh Annual Meeting of the American Neurological 
Association, Atlantic City, N. J., June, 1921. 

1. Jones, I. H.: Equilibration and Vertigo, Philadelphia, J. B. Lippincott Co., 
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2. Dana, Charles L.: J. Nerv. & Ment. Dis, 14:412 (July) 1889, 
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was obtained from friends who said that he had had dizziness. 
Necropsy showed chronic meningo-encephalitis in the right temporal 
lobe. In this paper Dana said that he had been unable to find similar 
cases in the literature and thought there might be some evidence that 
the vestibular center was in this location. 

Obviously neither of these cases would be accepted by Dr. Dana 
today as evidence of such a center. In the first case the forced move- 
ments were probably the result of implication of the striate body. No 
mention is made of a study of the cerebellum. 

The second patient died within twenty-four hours of his admission 
to the hospital, and the history of vertigo was obtained from friends. 

Mills * assumes the presence of a cortical center for the vestibular 


_nerve in the second convolution of the temporal lobe. He cites a case 


of a tumor in the midtemporal region in which the left third and 
fourth convolutions and the subjacent medullary substance were 
involved. The first symptom of which the patient complained was 
vertigo, which was present for five years previous to death. This was 
a recurring phenomenon. She “had neither ataxic nor forced move- 
ments, but there were certain aphasic symptoms and as a consequence 
of these, Dr. Mills postulated a naming center. 

I have been unable to find any other pathologic evidence of an 
equilibratory center in the temporal lobes. 

The basis for the theory of a cortical vestibular center is the 
assumption that as there is a cortical center for hearing in the temporal 
lobe, there must also be a vestibular center. 

Most writers who discuss the presence of a cortical vestibular 
center assume that this means an equilibratory center, making no dis- 
tinction between the motor disturbances resulting from cerebellar and 
vestibular lesions. Ordinarily, by equilibration is meant that function 
by means of which posture is maintained and movements properly 
synergized. There may be disturbance of equilibrium through sensory 
lesions, as in tabes, or as a result of labyrinthine disease. It is appar- 
ent that the normal performance of a complicated movement such as 
walking, which is one of the highest expressions of equilibration, 
requires the harmonious action of a number of sensory impulses, such 
as the visual, common sensory and kinesthetic, vestibular and auditory. 
There is no doubt that the coordination of these sensory impulses 
occurs in the cerebellum, for this organ is directly connected with the 
frontal, parietal, temporal and occipital convolutions, as well as with 
the vestibular apparatus. Equilibration therefore is the normal func- 
tion of the cerebellum and as such needs no cerebral representation. 


3. Mills, Charles K.: Nervous System and Diseases, Philadelphia, J. B. 
Lippincott Co., 1918. 
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At this point it seems necessary to define the function of the semi- 
circular canals, for if they have a distinct function, they should have 
cerebral representation as have the other special senses and ordinary 
sensation. 

In all probability the vestibular mechanism: plays the leading rdle in 
equilibration. In fact, from the standpoint of development, the cere- 
bellum may be regarded as a highly specialized vestibular nucleus. 
Many experiments have been performed as to the relative function of 
the vestibular nerve and cerebellum. Perhaps the aviator has best 
shown the function of the semicircular canals. In the experiments at 
Mineola during the war it was found that deaf-mutes who lacked 


- vestibular function, when taken up blindfolded, could not recognize 


simple airplane evolutions, nor develop any proficiency in sensing” 
motion. These tests were checked by identical maneuvers with normal 
persons, who on their first trial were able to detect the maneuvers 
much better than the deaf-mutes, and with few repetitions, quickly 
increased this ability. 

This shows rather conclusively that the duty of the semicircular 
canals, the saccule and utricle, is to inform the individual through his 
cerebrum of the position of the body in space, as regards both motion 
and posture. 

Frequently it has been stated that fliers have found themselves 
upside down without knowing it and that sometimes they have been 
able to fly without sight, hearing and common sensibility. But expe- 
rienced aviators tell me that it would be impossible for a flier to be 
upside down without his knowledge, and as to ability to fly without 
sight, feeling or hearing, while this may be true for a brief time, the 
best flier is the one who is fully normal. 

Though analogy would indicate cerebral representation of the 
vestibular function, so far as is known there is no direct connection 
between the vestibular nucleii in the brain stem and the cerebrum. The 
vestibular fibers which go to the cerebellum do not go directly to the 
dentate nuclei. Anatomically it has been shown that fibers go from 
the dentate nuclei by way of the superior cerebellar peduncle to the 
thalamus. Their further course has not been traced, but it has been 
assumed that they go somewhere to the cortex to form the center for 
vestibular function. Assuming that there is a cerebral center for 
vestibular function, there is no anatomic evidence that such a center 
should be in the temporal lobe, for the fibers for hearing and vestibula- 
tion take an entirely different course after their entrance into the brain 
stem. If such a center exists, it is probably located with the other 
great sensory centers, in the post central and parietal lobules. 
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INTRAMEDULLARY COURSE OF THE VESTIBULAR FIBERS 

As the result of clinical experience alone, Jones and Fisher * sug- 
gested that the intramedullary fibers from the vertical and horizontal 
canals had a separate pathway, the fibers from the horizontal canal 
entering the cerebellum through the inferior cerebellar peduncle, while 
those from the vertical canals enter by way of the middle cerebellar 
peduncle. In the cases published by Jones and Mills,® there was some 
pathologic evidence to support this contention, but serial microscopic 
sections were not made. There is no doubt that in lesions of the 
posterior cranial fossa a common finding is the absence of response 
from stimulation of the vertical canals with normal response from the 
horizontal canal. There is therefore some ground for the belief that 
the fibers from the vertical and horizontal canals have separate path- 
ways, but there is no need to assume that they enter the cerebellum— 
one by the inferior and the other by the middle cerebellar peduncle. In 
all probability the fibers from the vertical and horizontal canals have 
a separate pathway within the eighth nerve and also have separate 


nuclei in the medulla. Probably both enter the cerebellum by the 
inferior cerebellar peduncle. 


THE VALUE OF VESTIBULAR TESTS 


The value of these tests depends largely on the accuracy of our 
knowledge of the course of the vestibular fibers after their entrance 
into the brain-stem. As the course of the vestibular fibers is not 
accurately known, it would seem that any diagnosis based solely on 
the presence or absence of the reactions from stimulation of the 
vestibular tracts would be inaccurate. Experience, however, has 
shown that in lesions, especially of the posterior cranial fossa, similar 
findings are nearly always obtained, and therefore a few clinical deduc- 
tions are permissible. 

Perhaps because of the war, otologists have learned to apply the 
Barany tests, but few neurologists have practical knowledge of the 
tests or of their application in neurologic diagnosis. Consequently, 
otologists have been led to furnish diagnoses of intracranial lesions, 
obviously exercising a function outside of their sphere. Clearly these 
tests should be performed by neurologists with otologic training or 
otologists with neurologic training. 


4. Jones, Isaac H., and Fisher, Lewis: The Technic of Examination of the 
Static Labyrinth, Ann. Otol., Rhinol. & Laryngol. 26:1 (March) 1917. 

5. Mills, Charles K., and Jones, Isaac H.: Tests by Baramy Methods Demon- 
strating Neuraxial . Differentiation of the Fibers from the Horizontal and the 
Fibers from the Vertical Semicircular Canals, J. A. M. A. 67: (Oct. 21) 1916. 
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Without going into details, I venture to point out certain con- 
clusions regarding the tests which have been so frequently reached 
that they may be considered obvious: 

1. The value of ear tests in pure labyrinthine disease as distin- 
guished from cerebellar disease is beyond question. 

2. It is impossible to distinguish between lesions of the eighth nerve 
itself and the labyrinth. 

3. Lesions in the posterior cranial fossa which either compress or 
invade the brain-stem, may cause modification of the normal ear 
responses. Usually there is absence of, or diminution of, responses to 
stimulation of the vertical canals, with good or perverted responses 
from the horizontal canal. Perhaps the most definite finding so far is 
in tumors of the cerebello-pontile angle, growing from the eighth 
nerve. These are: total absence of all response from the eighth nerve 
of the affected side with no response of the vertical canals from the 
opposite side, leaving the horizontal canal on the opposite side the only 
functioning one. 


4. In lesions of the cerebellum there is nearly always absence or 
marked diminution of vertigo on stimulation. 

5. In differentiating between supratentorial and infratentorial 
lesions, the presence of normal responses from both labyrinths strongly 
indicates a supratentorial lesion. 

These conclusions serve to indicate the value of ear tests in intra- 
cranial work. That the results of the tests are not uniform every 
neurologist would surmise, but that the ear findings should be con- 
sidered is obvious. 

Results similar to those in posterior fossa lesions have been obtained 
in other conditions, for example, toxic states and hysteria. It is of 
course very well known that ordinarily vertigo is the result of func- 
tional disturbance of the vestibular apparatus; that is, the neurologist 
finds no organic nervous disease. In a patient with vertigo examined 
by Dr. Jones, the ear tests indicated a lesion of the cerebellum, but the 
patient had a typical traumatic neurosis. She was suing a transit com- 
pany and after settlement of the case the vertigo promptly disappeared. 
In another instance a competent otologist referred his wife for 
examination, because of dizziness. The ear tests showed some dis- 
turbance of the vestibular apparatus. I examined this patient and 
found no organic symptoms, and after reassurance on my part that 
the symptoms would disappear, she rapidly became well. 

It is well known that some toxins have a selective action on the 
nervous system, as in diphtheria, lead poisoning, syphilis, and other 
conditions. It is possible, therefore, that a toxin like that of syphilis 
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may implicate the cochlear fibers and not the vestibular in the eighth 
nerve or the fibers of the horizontal or vertical canals alone. This is 
not always taken into consideration by the examiner, who assumes 
that whenever there is absence of response to the vertical, with 
presence of the response to the horizontal, there must be a lesion in the 
posterior cranial fossa. Sufficient experience with ear tests in func- 
tional and toxic cases has not accumulated to warrant conclusive 
opinions. 

I do not wish to minimize the importance of these tests. On the 
contrary, I consider that a study of a lesion in the posterior cranial 
fossa is not complete without them. To my mind the vestibular tests 
are at least as important and probably more important than visual tests. 
3ut one should never make a diagnosis of intracranial lesion from the 
ear tests alone. The vestibular findings should be given due weight 
with the neurologic, visual, roentgen-ray, serologic and other findings, 
and the diagnosis made from the logical synthesis of all the results. 


DISCUSSION 


Dr. CHartes K. Mitts of Philadelphia said that he was emphatic in his 
belief in the existence of a cortical vestibular center. Dr. Weisenburg had not 
exactly denied this. 

With regard to Dr. Weisenburg’s criticisms of Dr. Dana’s cases, Dr. Mills 
thought that they were justified at least with respect to one of them, although 
the other seemed to point fairly to a lesion in the temporal lobe. Possibly his 
own case was not without liability of challenge. Dr. Mills said it must be 
remembered, however, that vertigo may result from a lesion variously situated 
in the cerebrum. This well-known fact has led to some neglect of the study of 
vertigo which originates, as he believed, from temporal lesions. Exactly where 
the center or centers concerned with equilibration and orientation were situated 
he. was aware that it was difficult to say. He believed, however, that this center 
or these centers were in the neighborhood of the parieto-tempero-occipital 
junction. 

Wilson and Pike performed many experiments to determine the relations 
of the labyrinth to both the cerebellum and the cerebrum. These experiments 
were sometimes of destruction. and sometimes of stimulation, mechanical or 
electrical. They experimented by removing the entire cerebrum and various 
portions of it. With regard to special localities their report was that the only 
consistent interference with the labyrinthine destruction or experimentation was 
when their operations were performed on the temporal lobe, or near it, probably 
meaning by this, near the tempero-parieto-occipital junction. When these 
temporal lesions were made, the quick component of nystagmus was diminished 
or decidedly interfered with. In one of Dr. Mills’ cases an abscess occupying 
nearly the entire parietal lobe, as determined by necropsy, caused the abolition 
of the quick component in nystagmus when the labyrinth was stimulated by hot 
or cold water, rotation, etc. 

Dr. Mills said that as every other cranial nerve had a cortical cerebral 
center, it was highly probable a priori that the vestibular nerve had its special 
center or centers in the cerebrum. It did not matter exactly how these centers 
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were designated. In his scheme of cerebral centers he interrogated the term 
“equilibratory.” 

Dr. Weisenburg: seemed in a way to acknowledge the existence of a special 
center for sensing movement. To Dr. Mills it did not seem possible to have 
the consciousness of a sense of movement without having also a consciousness 
of a sense of position; he asked whether position and movement were not the 
components of equilibrium? 

Dr. Mills stated that the subject of aviation was interesting in connection 
with this discussion. In the account of the now famous aerial voyage half 
around the world—from London to Australia—the pilot, because of the con- 
tinuous noise of the powerful engine, became totally deaf, so deaf that he was 
unable to hear a single word of what was said of him at a complimentary 
banquet at one of the stations in India at which he stopped. His hearing, 
however, returned in a short time. He was also for a time, owing to the condi- 
tion of his goggles, scarcely able to see anything before or around him. 
Nevertheless, he guided his machine and undoubtedly had a clear appreciation 
of when he was rising or falling, or dipping to one side or the other. It 
might be said that he did this through his cutaneous and muscular senses, but 
it must be recalled that his feet, arms and body were not in contact with the 
earth, air or clouds through which he was passing. Unquestionably, in the 
belief of Dr. Mills, he was guided in considerable part by his equilibratory and 
orientation sense. If by some strange chance his cerebral centers for equilibra- 
tion and spatial orientation had been blotted out during this voyage, even though 
he retained his hearing and sight and other senses, his power of controlling 
and guiding his machine would have been largely lost. 

With regard to the cerebellum as a center for equilibration, Dr. Mills said 
that in a certain sense this might be accepted. To his mind, however, the 
cerebellum did not take part in the conscious sensation of movement, position 
or anything else. The cerebellum was a motor organ and its preeminent 
function was synergy. The fine adjustment of the body in station, gait, and 
movement of any sort could not be properly performed if the cerebellum 
was lacking or was decidedly diseased. It was through the cerebrum, however, 
that this lack and these disturbances were recognized by the individual, and 
this recognition came about largely through other centers than those concerned 
with vision, audition, cutaneous and muscular sensibility, taste and smell. In 
other words, he believed that there was a cerebral center or cerebral centers 
for spatial orientation. 


Dr. Witt1am G. Spitter of Philadelphia acknowledged that he had been 
greatly aided in diagnosis of lesions of the posterior cranial fossa by means 
of the Barany tests. It was undoubtedly true that a complete loss of function 
of the eighth nerve as shown by these tests was of great value in diagnosis 
of a suspected tumor of the cerebellopontile angle, but, as he had previously 
said, the converse was not true. It is possible that a lesion of the eighth nerve 
could cause a partial loss of function in the vestibular or cochlear portion, 
and such a partial loss does not indicate necessarily that the lesion is within 
the brain-stem where these fibers have separated. There is evidence to show 
that in other structures a similar condition might occur. The macular bundle 
of the optic nerve might be degenerated from pressure or intoxication without 
implication of the entire optic nerve. It was supposed at one time that a 
partial oculomotor palsy necessarily represented a nuclear lesion; but such 
an interpretation was not always correct, and a partial oculomotor palsy might 
result from a lesion at the exit of this nerve from the cerebral peduncle. 
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A similar degeneration occurs in the posterior roots in tabes. All sensory 
function is not immediately lost when these posterior roots degenerate, but, on 
the contrary, there is a dissociation of sensation. The Barany tests should be 
valued, but their full interpretation has not yet. been satisfactorily given, and 
the findings obtained by these tests should be weighed with the other clinical 
findings. 

Dr. Harvey CusHincG of Boston had been surprised in going over the records 
of temporal lobe lesions to find how frequently before operation it was almost 
impossible to tell the difference between what proved to be a temporal Icbe 
lesion and a cerebellar lesion, and how often in these temporal lobe cases a 
definite nystagmus, vertigo and incoordination had existed. The hearing was 
rarely affected in temporal lobe lesions. 


Dr. Cushing did not know whether there was a temporal representation of 
the vestibular nerve, but he thought the fact that persons with proved temporal 
lobe lesions had often given cerebellar symptoms was quite significant. It was 
not a matter that he had meant to touch on in his paper, but he thought it 
would be of interest in connection with the present discussion. 


Dr. Water F. ScHatrter of San Francisco said that it seemed to him that 
Drs. Weisenburg and Mills were particularly fitted to bring the subject before 
the Society, because in 1913 at the International Medical Congress in London 
they saw demonstrations by Barany, and Dr. Schaller believed first presented his 
work to the neurologists in this country and stimulated Dr. Jones’ work, 
which he acknowledges in his book, “Equilibrium and Vertigo.” 

Dr. Schaller made two points on the paper, one of which had been made by 
Dr. Mills, concerning cerebral localization. It seemed to him that the composite 
function which the writer characterized as equilibration must have a conscious- 
ness, and the cerebrum must be that organ of consciousness, and the disturbed 
function of that consciousness is vertigo. If we concede such consciousness 
it must be admitted the anatomic pathways to the cerebral cortex exist from 
all peripheral sense organs concerning equilibration, although these pathways 
have not been satisfactorily traced. 

The second point was about the performance of the tests. Dr. Schaller had 
been very much interested in them, but would not want to have this work to 
do in addition to the general neurologic examination. He stated that these 
tests were quite technical, time consuming, and the results should be interpreted 
in conjunction with the general ear status. Dr. Schaller thought the report of 
the special examination by the otologist should be accepted in the same manner 
as the special eye examination, serologic and roentgenologic data. The -ar 
tests in central nervous disease are only a part of the general neurologic picture. 

Dr. Lewettys F. Barker of Baltimore called attention to a vestibulo-cerebral 
function that might advantageously be tested in some of these cases. It is by 
virtue of the vestibular mechanisms and their supranuclear connections that 
alterations of the rate of movement of the body in space can be recognized. 
When traveling in a sleeping car at night, one is unable to tell the direction 
in which the train-is moving, except when starting or slowing up (linear 
acceleration). Again, when one is seated, blindfolded, in a rotating chair, 
the direction of rotation is not recognizable as long as the speed is constant, 
but the direction becomes known at once when the speed is altered (angular 
acceleration ). 

Dr. IsraEL Strauss of New York thought that all neurologists acknowledged 
a debt to the otologists for the work which they had done in this field. He 
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thought also that the testing of the vestibular apparatus by the caloric method 
was just as important to them as the testing of reflexes, and that if they 
neglected this series of tests they were neglecting something exremely important 
in diagnosis. 

However, there was one p&nt which Dr, Strauss made. In cases of intra- 
cranial lesion Dr. Friesner and he had noticed that frequently the vertical 
canals failed to respond (the vertical canals of both sides), and they had found 
this to be so frequently the case in conditions in whicn the intracranial pressure 
was increased, whether the lesion was in the posterior fossa or whether it was in 
front of the tentorium, that they had come to disregard the absence of 
vestibular response to the vertical canals as being of no diagnostic significance. 


Dr. Georce W. Hatt of Chicago said it was self-evident that when tumors 
were present, the tests of Barany could not be accurate in a great many 
instances, but it seemed to Dr. Hall that there was one clinical phenomenon, 
namely, occlusion of the posterior inferior cerebellar artery, in which these 
tests could be more accurately carried out following the technic of Fisher and 
Jones. 

Dr. Hall reportéd two cases of that disease which had occurred within the 
last year and a half; in one case he was assisted by Dr. J. Gordon Wilson, the 
otologist at the Northwestern University Medical School; the lesion was a 
very limited one which cleared up. His conclusions, as far as the lesion was 
concerned in that case, were that both the horizontal and the vertical canals were 
involved. That was in contrast to a report by Jones and Fisher in a similar 
case in which they found that the vertical canals were not involved. 

It was Dr. Hall's opinion from a clinical standpoint, that the greatest 
accuracy could be obtained through a limited lesion because there was the 
least amount of pressure to adjacent tissue. 


Dr. Ernest Sacus of St. Louis said, in the work which Dr. Alvis and hé 
reported before the American Neurological Association last year, they believed 
that because of the frequent association of internal hydrocephalus with a lesion 
in the posterior fossa the reason was apparent why the vertical canal so 
frequently did not respond to the Barany tests. The work of. Wilson and 
Pike, to which Dr. Mills referred, ‘was not checked up by any histologic 
examination, at least according to.their paper, and if the photographs of their 
specimens were studied, it was quite evident that in the methods used for 
removing portions of the cerebellum, they invariably injured the floor of the 
fourth ventricle and the region of the aqueduct of Sylvius, and these fibers 
ran down close to the floor of the fourth ventricle. Alvis and Sachs believed 
that this accounted for the frequent absence of responses of the vertical canal, 
because of this association of internal hydrocephalus with a lesion of the 
posterior fossa. They believed that the value of the Barany tests was distinctly 
minimized, They did not think that they should not be made, for they had been 
using them for several years, but they believed that their value in localization 
was greatly reduced. 


Dr. Hucu T. Patrick of Chicago had not seen Dr. Hall’s case but had had 
occasion to go over his report, including the report of Dr. Wilson. From the 
reports he thought the examination of Dr. Wilson did not contribute to either 
the diagnosis or the localization. 

Dr. Patrick mentioned the case of a man who had sustained, as the result 
of a fall from a horse, a double basilar fracture causing almost total deafness. 
After recovery, except for the deafness, he went into a river for a swim. He 
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walked into the water above his waist and started to swim under water, 
whereupon he completely lost himself. He had no conception in which direction 
the atmosphere was, and that he nearly drowned before his head accidentally 
bobbed out of the water, when he opened his eyes, got his feet on the bottom 
and walked out. 

Dr. Patrick agreed with Dr. Hall in every particular except in his conclusions 
from the vestibular examination. Dr. Wilson had been very conservative in 
drawing conclusions. He had the data of all the tests beautifully tabulated, 
but expressed practically no clinical opinion. It had seemed to Dr. Patrick that 
the tabulation of Dr. Wilson was not essential or valuable in making the 
diagnosis. 


Dr. Witttam G. Sprtter of Philadelphia said that some years ago he had 
sent Dr. Isaac Jones a case of occlusion of the posterior inferior cerebellar 
artery as a test of the Barany methods. Dr. Jones did not know the symptoms 
in the case or the history, but from the Barany tests alone he came to the 
conclusion that the man had a lesion of the lateral part of the medulla 
oblongata, and his diagnosis was correct. 


Dr. Wetts P. Eacieton of Newark referred to a paper he had presented 
in 1912 before the American Otological Society, in which he reported three cases 
of tumor involving the vestibular areas. He had called attention to the fact 
that irrigation of the opposite vertical canal gave no reaction whatever, and 
then stated that this was in consequence of increased intracranial pressure and 
a manifestation of it. By the vestibular tests one cannot diagnose the difference 
between a cerebellar lesion or abscess and a temporal lobe lesion. 


Dr. T. H. Wetsensurc of Philadelphia, in closing, said that it was apparent 
from the discussion that practically everyone agreed as to the value of the 
Barany tests. He wished, however, before closing to pay tribute to the 
excellent work of the otologists during the war. 

As is well known, on our entrance into the World War, there were no 
uniform methods of examination for candidates tor the aviation service. 
Largely through the work of Dr. Isaac H. Jones of Philadelphia, and Gen. 
Theodore Lyster of the Surgeon-General’s office, standard ear tests were estab- 
lished and served as a means of elimination of the unfit. 

The work of the medical section of the aviation service compared creditably 
with that of any other similar service in any other army. It was this work 
which aroused the interest of hundreds of otologists in the so-called Barany 
tests. It would be a great pity if these men should lose their interest in 
neurology. Dr. Weisenburg thought that they should be encouraged in their 
work, and that neurologists everywhere should cooperate with them. 
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FACTORS INHIBITING THE RETURN OF MOTOR 
FUNCTION FOLLOWING NERVE INJURIES 


K. WINFIELD NEY, M.D. 
NEW YORK 


First Stace: Period of Neuraxon Regeneration 
1. Determination of neuraxon regeneration 
. Muscle degeneration 
. Changes in joints and tendons 
. Sensory changes 
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. Physiologic and mechanical factors entailed in suture which influ- 
ence regeneration and ultimate function 


Seconp Stace: Period of Muscle Regeneration 
1. Muscle sense 
Regenerative changes in muscles 
Factors preventing the restoration of voluntary movement 
. Reeducation of muscle sense 
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. Determination of motion 
6. Substitution movements 
7. Functional overlays 


Tuirp Stace: Period of Muscle Training 

1. Factors responsible for defective motor restoration 
(a) Number of physiologically active motor fibers 
(b) Misdirected motor fibers 
(c) Fibrotic muscles 
(d) Muscle stretching 
(e) Fibrotic joint changes 
(f) Limitation of tendon movement 

2. Reeducation of muscles 


3. Development of amplitude of motion and strength 


The study of over 1,500 peripheral nerve injuries in which we have 
been able to keep complete records of the disability—determined by 
individual muscle reaction and carefully recorded sensory examina- 
tions—reveals the existence of many factors which tend to inhibit the 
return of voluntary motor function. In about 500 cases operation was 
performed, consisting mostly of neurolysis, or end-to-end suture of the 
divided nerve. Grafts were used occasionally, but in most instances 
were later removed and end-to-end suture accomplished. Improvement 
in operative technic has almost entirely eliminated the necessity for 
grafts or other procedures for filling gaps. 

While the factors considered in the present discussion pertain more 
especially to sutured nerves, many of these obstacles to successful motor 
restoration. apply equally to nerves undergoing spontaneous regenera- 
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tion. Clinically we have found it convenient to divide the period of 
regeneration into three stages, during any one of which progress may 
be retarded or arrested. Consideration in this way will frequently indi- 
cate at an early period factors interfering with regeneration which 
otherwise might remain unrecognized while needlessly awaiting the 
return of voluntary motion. . 

A study of the regenerative syndrome in patients under observa- 
tion for periods ranging from one to three years following nerve 
suture, has indicated the nature of certain factors which inhibit the 
return of motor function after the nerve fibers apparently have been 
successfully regenerated. Such factors have not been fully appreciated 
and surgeons have resorted to repeated exposures of the nerve in order 
to remove scar tissue, or to attempt resuture, believing that regeneration 
of the nerve had been unsuccessful because of the absence of motor 
restoration. 


THE FIRST STAGE OR PERIOD OF NEURAXON REGENERATION 


The first stage is that of the,regeneration of the neuraxons (axis 
cylinders) from the point of division, through the empty channels of 
the old nerve trunk to their respective end organs, and the reestablish- 
ment in motor and myosensory fibers of their neuromuscular junctions. 

Determination of Neuraxon Regeneration—We are familiar with 
only one method of determining nerve regeneration during the first 
stage, namely, Tinel’s sign or formication—occasionally referred to as 
D. T. P. (distal tingling on percussion). It is a sensation of tingling, 
localized in the cutaneous sensory area normally supplied by the divided 
nerve, when the nerve at the point of division is irritated by percussion 
or pressure. The value of this sign rests in its interpretation. If in an 
injured nerve regeneration is completely arrested percussion of the 
nerve at the level of injury will cause this distal tingling, while percus- 
sion of the nerve distal to the lesion will not. If, however, the 
neuraxons are able to reach the distal segment of the nerve and con- 
tinue their regeneration, it will be possible to elicit this sign at a lower 
level, and thus follow, from month to month, the distance down the 
nerve trunk to which the neuraxons have regenerated. In making this 
test some precautions are necessary. The extremity should be flexed 
sufficiently to relax the nerve (relaxation of the ulnar nerve requires 
extension of the forearm). If a nerve is percussed while stretched, 
or when incorporated in extensive scar tissue extending some distance 
below the injury, a certain amount of tugging is produced which may 
elicit the sign by stimulating fibers at a higher level. Gentle percussion 
or pressure should be made over the nerve beginning at its peripheral 
portion and gradually progressing upward until the distal tingling is 
elicited. At first the tingling will be very faint as the more advanced 
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fibers are reached, but usually from this point upward the formication 
increases until we reach the point of division, where the reaction 
generally is strongest. 

The intensity of this reaction depends on two factors: the number 
of sensory neuraxons being stimulated and the force of the mechanical 
irritation. The position of the’ nerve trunk—whether superficial or 
deep and its relation to underlying bone—greatly modifies the effec- 
tiveness of the stimulation, as does also dense surrounding scar tissue. 
These influences must be considered. The distal point at which this 
sign is elicited should be definitely noted at each examination ; also its 
intensity as compared with that obtained at the level of the lesion. The 
regenerating neuraxon progresses about 3 to 5 cm. a month during 
satisfactory regeneration. Should the intensity of the sign be dimin- 
ished and downward progress retarded, regeneration may be considered 
as being inhibited. 

If three months after nerve division Tinel’s sign is not elicited a 
few inches below the level of the lesion, it is suggestive of serious 
obstruction to regeneration, and operation is indicated, usually to 
remove scar tissue or bone’callous. If Tinel’s sign is elicited below the 
lesion with greatly diminishing intensity (as compared with that 
obtained at the level of the lesion), it indicates that only few sensory 
neuraxons have been successful in reaching the distal segment of the 
nerve; therefore surgical intervention is likewise indicated. Retarda- 
tion of progress (measured from month to month) would indicate 
interference with regeneration, probably from scar tissue. Occasion- 
ally, after the neuraxons have succeeded in progressing some distance 
down the nerve, as determined by Tinel’s sign, they may again be 
interrupted by the strangulating effect of scar tissue, producing sec- 
ondary degeneration, in which case formication becomes fainter and is 
finally lost. Tinel’s sign gives us information regarding sensory fibers 
only, but we believe that the motor fibers regenerate pari passu with 
the sensory ones. The value of Tinel’s sign frequently has been ques- 
tioned ; but we believe that properly used it is of great value—in fact, 
is the only clinical means at our disposal for determining regeneration 
of the neuraxon during the first stage. 


Changes in Denervated Muscles—Muscles having been paralyzed 
by a division of their motor nerve, rapidly undergo degeneration and 
atrophy and after a few days begin to show the well-known reaction of 
degeneration. Untreated, denervated muscles frequently reach a point 
of almost complete fibrous or fatty transformation, and apparently lose 
all contractile power to any applicable stimulation. 

The mechanical irritation of a denervated muscle gives certain reac- 
tions which seem to indicate the degree of its degeneration. Shortly 
after denervation, if its belly be struck with a percussion hammer, two 
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reactions result: (1) a localized swelling, slowly developing and disap- 
pearing—due to stimulation of the sarcolemma (static element) in the 
muscle fiber (termed “idiomuscular reflex,” though there is no reason 
why it should be considered as being reflex in nature); (2) a single 
rapid contraction gf the muscle—closely resembling in effect the expres- 
sion of a tendon reflex—due to stimulation of the disk system (kinetic 
element) and known asthe myotatic reaction. Both are sometimes 
covered by the term direct myotatic irritability. With the progress of 
degenerative changes these reactions diminish, until, with complete 
degeneration of the muscle, they entirely disappear. 

Denervated muscles not receiving proper care may undergo exces- 
sive stretching by the action of healthy antagonists, or may develop 
contractures of a fibrotic nature producing more or less deformity. If 
these complications remain uncorrected, they often prove to be serious 
obstacles to motor restoration. 


Changes in Joints and Tendon Sheaths—Improper splinting and 
the too prolonged use of properly applied splints, for the purpose of 
relaxing paralyzed muscles, oftén have been responsible for marked 
fibrotic changes in periarticular structures. Joints thus continuously 
limited in amplitude of motion almost invariably develop changes 
enforcing the limitation. They should be given careful daily manipu- 
lation throughout their physiologic range of motion. The same applies 
to tendons and their sheaths. 


Sensory Changes.—The return of setisation in muscles usually is 
earlier than that of cutaneous sensibility, probably because the distance 
to be traversed by the regenerating muscle neuraxon is less. Cutaneous 
sensation is first indicated by a contraction of the field of anesthesia, in 
which complete anesthesia is replaced by paresthesia (tingling) and 
later hypesthesia. It is usually several years before the hypesthesia is 
completely replaced by acute discriminative sensitiveness. 

Phystologic Factors Entailed in Suture —Suture of mixed nerves 
(sensorimotor) frequently is followed by misdirection of fibers— 
“shunting”—in which cutaneous sensory fibers are approximated to and 
progress down motor channels to a muscle termination, or motor fibers 
are directed through sensory channels toward sensory end-organs. 
These misdirected fibers are physiologically lost. Again, fibers which 
formerly innervated a certain muscle may now be directed to a totally 
different muscle, resulting in loss of muscle coordination. That these 
complications are important in nerve surgery, we are convinced by the 
results observed in many cases. Every precaution should be taken to 
avoid torsion in nerve suture. 


Mechanical Factors Inhibiting Regencration—The most frequent 
obstruction is scar tissue. Resection must remove all of that portion 
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of the nerve which shows scar infiltration, or any great thickening of its 
sheath. Because of producing extensive defects, occasionally it is inad- 
visable to resect the nerve beyond the thickened portion of its sheath; 
after such a nerve has been approximated by suture, the sheath should 
be split for the purpose of decompressing the bundles. Many secondary 
operations call merely for this decompressive procedure. Avoidance 
of sepsis, tissue trauma and blood clots, will do more to prevent recur- 
rence of scar tissue than any other means. Surrounding a sutured 
nerve with protective material, such as fascia, free fat transplants, 
veins, etc., is, we believe, usually productive of cicatricial tissue. The 
best protection for a nerve trunk seems to be its own sheath. 

We are not convinced, in spite of -many assertions to the contrary, 
that suturing a nerve under tension seriously retards regeneration— 
providing its approximation remains undisturbed. Some of our best 
terminal results have been in cases in which approximation was made 
with considerable tension. 


THE SECOND STAGE, OR PERIOD OF MUSCLE REGENERATION 


The second stage begins (clinically) with the return of muscle sense 
and is completed with the restoration of voluntary motion. Following 
the division of a motor nerve, there is loss of muscle sense, which is 
manifested clinically in several ways, but more particularly for our 
purpose in the psychologic loss of the paralyzed muscle. For instance, 
in a musculospiral paralysis the patient is unable to “place” any effort 
in his muscles to extend the hand. With the restoration of muscle 
sense, he feels that when he attempts to lift his hand he is definitely 
“placing” the effort, and that his hand should come up, even though 
there is no response. This we have chosen to call the psychologic 
restoration of muscle function and its presence is an early evidence of 
muscle regeneration. This psychologic return frequently precedes the 
return of voluntary movement by several months, but, occasionally, 
regeneration may be definitely prolonged in this stage. 

Regenerative Changes in Muscles——With the restoration of the 
motor and sensory end-plate in the degenerated muscle fiber, regenera- 
tive changes begin, indicated by modifications of the electrical 
and mechanical reactions. First, there begins to appear a slight slug- 
gish reaction to galvanic stimulation, with polar inversion. Gradually, 
pari passu with regeneration, normal galvanic irritability is regained. 
Mechanical irritation presents a similar picture. At first there is only 
the slightest response which gradually increases and may become 
hyperactive just before voluntary motion returns. 


Factors delaying the Restoration of Motion.—Psychologic: Often, 
though muscle sense has been regained, the patient is unable to force a 
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voluntary impulse through the regenerated nerve. Apparently the patient 
realizes that he has moved the paralyzed muscles, but has forgotten the 
mechanism of the procedure. The first voluntary motion often comes as 
a surprise ; its repetition may require great effort, and occasionally leaves 
the patient quite fatigued. Frequently voluntary motion may not be 
forthcoming until the patient’s efforts are assisted. This is best 
done with galvanism. The galvanic shock is given to the muscles at 
regular intervals, at the operator’s count, and with each count the 
patient strenuously endeavors to force through a voluntary impulse. 
Occasionally, though counting, the operator purposely fails to give 
the galvanic stimulus, and the patient’s effort will frequently effect a 
movement. Such assistive treatment is of great value, but if applied 
without reference to the exact stage of regeneration, its use will 
prove less effective when the proper period arrives. 

Muscle Stretching: Continued overstretching of a denervated 
muscle will prevent its response to volitional impulse after the nerve has 
been regenerated and muscle sense has been restored. Frequently 
muscles unopposed by their paralyzed antagonists develop physiologic 
shortening. This is a serious complication and can be prevented only 
by proper relaxation splinting and daily stretching of the normal 
muscles, 

Fibrotic Muscle Changes: Occasionally the paralyzed muscles have 
undergone such complete fibrotic transformation, through lack of treat- 
ment and proper care, that recovery seems hopeless. On many 
occasions, however, they have gradually improved under massage and 
electrical treatment, though complete recovery seems improbable. 

Reeducation of Muscle Sense.—Frequently patients with regener- 
ating nerves feel able to move the paralyzed muscles though they cannot 
do so. The muscle sense may be assisted by galvano-psychologic treat- 
ment: The muscle is stimulated several times, and the patient asked to 
pay particular attention to the “feeling” produced by the contraction of 
the muscle and to try to duplicate that sensation by effort at contraction. 
This often assists the sensation of muscle effort and ushers in 
voluntary motion. 

The Determination of Returning Voluntary Action—The first sign 
of voluntary movement is very faint—only slight movement of the 
muscle tendon or of the muscle belly. In testing for the return of 
muscle action, of course, gravity should be eliminated. 

Substitution or trick movements frequently are acquired in the 
attempt to simulate or replace the movements lost by reason of the 
paralysis. In the determination of returning voluntary power each 
muscle must be individually tested and motor function should be 
recorded in terms of individual muscle action. 
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Functional Overlays —Sometimes when electrical and mechanical 
stimulation of the paralyzed muscles indicate satisfactory. muscle regen- 
eration, even to the point of restoration of faradic irritability, voluntary 
motion does not return. Such cases are probably functional, and careful 
examination of individual muscles will often demonstrate inactivity in 
muscles not originally paralyzed, and which should not be so from an 
anatomic standpoint. Psycho-therapy is then indicated. 

Functional overlay in peripheral nerve lesions has been infrequent ; 
it has probably occurred in less than 2 per cent. of the cases. In a 
number of cases suspected of hysterical overlays, careful study revealed 
other factors—particularly the persistence of substitution movements 
retained by habit. These cases yielded to psychologic correction and 
training. 


THE THIRD STAGE, OR PERIOD OF MUSCLE TRAINING 


The third stage continues from the first appearance of voluntary 
motion until attainment of efficient function. After the first return of 
voluntary motion recovery must by no means be considered assured, nor 
should treatment be discontinued. Many factors remain which might 
be responsible for persistence of defective function. 


Factors Influencing Muscle Power and Coordination—(a) The 
number of motor fibers reaching the paralyzed muscle depends on the 
successful regeneration of the neuraxons. Motor fibers directed into 
physiologically differentiated channels, and sensory neuraxons reaching 
the motor end-plate cause disability difficult to correct. In some cases 
in which motor and sensory restoration was very defective, pressure 
on the muscle belly produced intense tingling localized in the cutaneous 
distribution of the injured nerve. The myotatic irritability of a muscle 
gives considerable information regarding the number of motor fibers 
which have reached that muscle. For instance, after a musculospiral 
injury there is occasionally a return of strong voluntary power in the 
radial carpal extensors, the myotatic irritability of these muscles being 
very pronounced (plus 4), while regeneration in the extensor carpi 
ulnaris is very defective, with a myotatic irritability expressed by 
plus 1. This defective restoration can usually be predicted by the 
degree of mechanical irritability long before voluntary power has 
returned. The degree of myotatic irritability usually indicates the 
extent of muscle regeneration, which, in turn, presumably depends on 
the number of regenerated motor neuraxons. 

(b) Fibers which formerly innervated certain muscles may now 
he directed to others; this is particularly common in brachial plexus 
lesions, and is manifested clinically by defective coordination. For 
instance, attempts at extension of the wrist result in contractions in the 
brachioradialis (supinator longus), producing flexion of the forearm, 
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the simultaneous contraction of the brachioradialis with the biceps 
being absent. 

(c) Fibrotic changes in muscles are more often observed in patients 
having a concomitant vascular lesion or those having been subjected 
to prolonged splinting. Fibrotic muscular infiltration persisting after 
apparently normal downgrowth of neuraxons (determined by Tinel’s 
sign), we believe depends on “shunting,” the absence of sufficient 
normal motor and sensory fibers. In ischemic paralysis, whether or 
not associated with a primary nerve lesion, the fibrotic change in the 
muscles is also found in the nerve and partakes of the nature of a 
perifunicular fibrosis. These fibrous changes within the nerve we 
believe are frequently responsible for continued disability, the degen- 
erative changes in the muscles probably persisting because of impaired 
nervous control after circulatory compensation has been attained. 

(d) A muscle which is persistently overstretched will not develop 
voluntary power to any degree, so long as the stretching is continued. 
Muscles which have regenerated to the point of definite voluntary 
contractions, may completely lose their power if allowed to be 
stretched by the too early removal of relaxation splints. We have 
seen normal muscles subjected to prolonged splinting and overstretching 
lose their function and their electrical and mechanical irritability. 
Constant vigilance and care, especially in paralysis below the knee, 
are necessary to prevent this overstretching. Muscle stretching is 
often produced through trick movements in the patient’s efforts to use 
an extremity which is not properly splinted. 

(e) Periarticular fibrotic changes from immobilization and_ their 
avoidance have already been noted. The metacarpophalangeal joints 
are the most frequent source of trouble. A “cock-up” splint for mus- 
culospiral paralysis, because of this susceptibility in the metacarpo- 
phalangeal joints, should never extend beyond the transverse markings 
of the palm. 

(f) Changes within the tendon sheaths from immobilization and 
their prevention have been mentioned in the foregoing. 

Muscle Reeducation.—The reeducation of muscles is made necessary 
through “shunting” or misdirection of nerve fibers. In brachial plexus 
lesions, sometimes when recovering spontaneously, but more frequently 
after suture, this misdirection of fibers is easily shown. For instance, 
when percussion over the musculospiral nerve induces tingling in the 
little finger, it indicates that musculospiral fibers have gone into the 
ulnar nerve. After the return of voluntary muscle action attempts to 
extend the forearm may result in its flexion, or the endeavor to extend 
the wrist may produce contraction in both flexors and extensors. These 
mishaps in the direction of motor fibers necessitate first a psychologic 
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correction before the attempt is made to develop range or power. Each 
defective movement should be demonstrated to the patient, with the 
method of correction. After he has made the corrected movement the 
muscle sense or mechanism required to produce that particular move- 
ment should be carefully studied and the movement repeated until it can 
be readily reproduced at will. At first the movements should be slow 
and accurate ; later, as they are perfected, rapidity is encouraged—rapid 
movements tend toward the conversion of the psychologically directed 
impulses into habit complexes. Reeducation is also used for the 
elimination of substitute or trick movements. 

With the return of voluntary action, amplitude of motion and 
strength are greatly limited. The correction should be directed first 
toward improving the amplitude of motion by assistive exercises. After 
normal amplitude has been regained, strength probably is best acquired 
by resistive exercises. 

CONCLUSION 

The division of the period of nerve and muscle regeneration into 
definite stages has proved to be of considerable value in dealing with 
the patients. Tinel’s sign and the return of muscle sense are only 
subjective expressions of regeneration, but usually are very definite. 
The different muscles of an extremity may be found in various stages 
of regeneration, so that it is only by a careful study of individual 
muscle reaction that the true status of regeneration can be determined. 
We believe that a fuller appreciation of the various factors active in 
retarding both nerve fiber and muscle regeneration will contribute 
largely to the prevention of many disabling residua which are more or 
less common to all nerve lesions. 


THE COLLOIDAL GOLD CHLORID CURVE IN 
EPIDEMIC ENCEPHALITIS * 


KATHARINE M. HOWELL, M.D. 
CHICAGO 


As the cerebrospinal fluids of several patients in the Michael Reese 
Hospital who had epidemic encephalitis at about the same time showed 
similar gold chlorid curves—a change to violet in the syphilitic zone— 
it seemed advisable to look up the spinal fluid findings of other patients 
with this disease who had been in the hospital. It appeared important 
also to attempt to correlate the colloidal gold chlorid. curves in the 
entire series with the other changes in the fluids, to determine whether 
the laboratory examination of the spinal fluid in this disease might 
yield any findings which, considered in relation to each other, would 
be of diagnostic aid. 

The colloidal gold chlorid solutions used in the tests conformed 
with the usual requirements, that is: 1. The fluids were deep red, 
clear to botli direct and transmitted light. 2. They were neutral to 
1 per cent. solution of alizarin red in 50 per cent. alcohol. 3. Five 
cubic centimeters of each solution were completely precipitated in one 
hour by 1.7 c.c. of 1 per cent. sodium chlorid. 4. Each fluid gave 
a typical curve with a known paretic spinal fluid and no curve with a 
normal spinal fluid. 

Of thirty-eight cerebrospinal fluids for which the gold chlorid 
curve is recorded, seven (Group 1, Table 1) gave no color change 
with colloidal gold chlorid solution. These fluids were examined 
from six days to seven months after the onset of the symptoms. There 
was nothing characteristic in the total cell count. It ranged from 2 
to 212, with a mononuclear percentage varying from 60 to 100. 
Globulins (Noguchi and Ross-Jones methods) were present in five of 
the seven fluids of this group. The Wassermann reaction (cholester- 
inized, lipoid and syphilitic antigens) was negative in all. 

Fourteen of the spinal fluids (Group 2, Table 1) changed colloidal 
gold chlorid solutions to red blue in the lower spinal fluid dilutions. 
This color change, which frequently occurs with normal spinal fluids, 
never extended above the sixth tube. These fluids were drawn from 
one to eight weeks after the onset of symptoms, with the exception of 
No. 29, which was obtained from a patient who had a definite history of 
epidemic encephalitis two years before entering the hospital and who 
had had cerebrospinal symptoms at intervals since that time. This 
group also showed great variation in the cell count, the total count 


*From the Nelson Morris Memorial Institute for Medical Research 
of the Michael Reese Hospital. 
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varying from 2 to 220 and the mononuclear percentage from 40 to 100. 
The globulins were negative in three of the fourteen fluids of this 
group and the Wassermann reaction was negative in all. 

Seventeen of the spinal fluids (Group 3, Table 1) gave a colloidal 
gold chlorid curve above red blue in the lower fluid dilutions. These 
fluids were taken from three days to four weeks after the onset of the 


TABLE 1—Resvutts or LANGce’s Test 


Cell Count 
Time Since Wasser- 
Case No. Onset of Per Cent. | Per Cent. Globu- mann Colloidal Gold 
Disease Total Poly- Mono- lin Reac- Chilorid Curve 
morpho- nuclears tion 
nuclears 
Group 1 
3 14 days 212 40 i) 4 0 0090000000 
7 | 3 weeks 9 0 100 + 0 00000000: 0 
13 7 months 0 00000: 00 
17 14 days 59 10 90 + 0 0000-00000 
6 weeks 155 10 90 + 
18 10 days 46 ad 0 0 0000000 0 
19 3 weeks 2 0 100 0 0 0000000000 
21 6 days 110 0 100 + 0 0000-00000 
Group 2 
1 3 weeks 35 0 100 4 0 0111100000 
2 3 weeks 20 0 100 + 0 1111000010 
4 10 days 40 50 5 + 0 1110000000 
13 days 28 20 80 oe 
5 5 weeks 26 60 40 + 0 11110000°0 
8 7 days 29 0 100 ed 0 1111000000 
10 14 days 27 0 100 - 0 0011100000 
12 3 weeks 3 0 100 a 0 0011110000 
15 7 days 3 0 100 + 0 0011110000 
16 9 days 2 0 100 0 0 0001110000 
2% 3 weeks 6 0 100 0 0 111110000) 
21 10 days 220 20 80 + 0 1110000000 
27 8 weeks 13 | 0 | 100 + 0 1110200000) 
28 4 weeks 28 0 100 ~ 0 0011100000 
29 2 years 2 0 100 0 0 1111100000 
Group 3 
6 14 days 35 0 100 > 0 0122100 00 
19 days 20 } 0 100 + 
a) 3 weeks 23 0 100 + 0 1234221000 
14 4 weeks 26 | 10 90 + 0 0011210000 
22 13 days 400 40 60 + 0 Blood 
20 days 80 0 100 ~ 0 0012210000 
23 12 days 130 0 100 + 0 1221000000 
19 days 0 1122110000 
24 3 days 145 15 85 + 0 1222220000 
15 days 10 0 100 + 0 0122220000 
25 7 days 0 | 0 100 0 0 1122110000 
26 21 days 130 6 40 + 0 0023210000 
31 days 20 20 80 + 0 0031320000 
30 7 days 7 0 100 0 012210000 
31 6 days 7 0 100 - 0 0122100000 
32 9 days 7 0 100 + + 4444400000 
17 days 7 0 100 + 0 01133°0000 
1 3 weeks 17 0 100 aa 0 5555532000 
| 25 days 80 0 100 + 0 


disease. The variation in the total and in the differential cell counts 
was as great in this group as in Groups 1 and 2; the total count varied 
from 7 to 400, the mononuclear percentage trom 40 to 100. The 
globulins were positive in all of this group and the Wassermann 
reactions were negative with the exception of No. 32, which was 
weakly positive with a cholesterinized antigen only. This fluid and 
fluids No. 11 and No. 21 of Group 3 gave typical paretic curves with 
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the gold chlorid solution. There were no symptoms or history of 
syphilis in these three instances. When spinal fluid was taken in Case 
32 one week later, the Wassermann reaction was completely negative 
and the gold chlorid curve had changed from 4444400000 to 
0113320000. 


LANGE COLLOIDAL GOLD TEST 
_| | 
| | | | 
3Blue || | | | | 
| | 
2 Violet | | 
| | | 
1 Red Blue | \ a 
Red 


Chart 1—Examination of spinal fluid six days (Curve 1), ten days (Curve 
and twenty-five days (Curve 3) after onset of symptoms of epidemic 
encephalitis. 
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Chart 2._Examination of spinal fluid three days (Curve 1) and fifteen 
days (Curve 2) after onset of symptoms of epidemic encephalitis. 
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Spinal fluid from several: cases was examined more than once 
(Table 2). The same colloidal gold chlorid solution was used in these 
repeated tests. In Case 21 (Chart 1) the fluid was obtained on the 
sixth, tenth and twenty-fifth days after the onset of symptoms. On the 
sixth day the colloidal gold chlorid curve was negative, on the tenth 
day 1110000000, and on the twenty-fifth day 5550000000. The total 
and differential cell count varied also, but there was no relationship 
between their variation and the curves since the counts were nearly 
alike on the sixth and on the twenty-fifth day, when there was 
the greatest variation in the colloidal gold curve. Fluid from Case 
23 was obtained on the twelfth and on the nineteenth day and the curves 
were quite similar. Fluid from Case 24 (Chart 2) was taken on the 
third and on the fifteenth day. The colloidal gold curves were similar, 


TABLE 2.—Repeatep EXAMINATIONS OF CEREBROSPINAL FLUIDS 


Cell Count | 


Time Since Wasser- 
Case No. Onset of | Per Cent.*| Per Cent. Globu- | mann | Colloidal Gold 
Disease Total | Poly- Mono- lin Reac- Chlorid Curve 
| morpho- nuclears tion 
| nuclears 
21 6 days 110 | 0 100 + 0 0000000° 00 
10 days 220 80 + 0 111000000) 
25 days 80 0 100 + 0 5570000000 
23 12 days 130 | 0 100 + 0 12210°000) 
19 days on ee enn + 0 1122110000 
24 3 days 145 | 15 85 4 0 1222220000 
15 days 10 0 100 + | 0 0122220 00 
26 21 days 130 tou 40 + | 0 0023210000 
31 days 20 20 sO + 0 00343-0000 
32 9 days 7 0 100 + + 4444400000 
17 days 7 0 100 + 0 0113320000 


although there was a marked difference in the cell counts. Fluid from 
Case 26 (Chart 3) was obtained on the twenty-first and on the thirty- 
fifth day. There was a greater change in the colloidal gold curve on 
the thirty-first day, although the cell count was considerably lower 
at that time. Fluid from Case 32 (Chart 4) was obtained on the 
ninth and on the seventeenth day. The cell counts and the globulins 
were identical in the two fluids. The Wassermann reaction on the 
ninth day was weakly positive, and the gold chlorid curve was 
4444400000. On the seventeenth day the Wassermann reaction was 
negative and the curve was 0113320000. This change in curve is the 
reverse of that in Case 21 (Chart 1), which increased in reaction 
late in the disease. 

The precipitation reaction with colloidal benzoin* was performed 
with thirteen spinal fluids in order to determine whether there was 


1. Guillain, G.; Laroche, G., and Lechelle: Réaction précipitation du benjoin 


colloidal avec les liquides pathologiques, Compt. rend. Soc. de biol. 83: 1077 
(July 17) 1921. 
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any relationship between the two colloidal reactions in epidemic 
encephalitis. None was found. Eight fluids (Nos. 21, 22, 23, 25, 
26, 30, 31 and 32 of Group 3), which gave color changes with colloidal 
gold chlorid solutions, gave no precipitation with colloidal benzoin. 
In Nos. 27, 28 and 29 (Group 2), the colloidal gold changed only to 
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Chart 3—Examination of spinal fluid twenty-one days (Curve 1) and 
thirty-one days (Curve 2) after onset of symptoms of epidemic encephalitis. 
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Chart 4—Examination of spinal fluid nine days (Curve 1) and seventeen 
days (Curve 2) after onset of symptoms of epidemic encephalitis. 
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blue red while the colloidal benzoin precipitated from the seventh to 
the sixteenth tube. In No. 32, fluid of the seventeenth day, the gold 
chlorid curve reached violet and the benzoin precipitated from the 
second to the fifth tube. 

Cultures of the fluids were made by aerobic and anaerobic methods. 
The mediums used were ascites fluid plus sterile rabbit kidney tissue, 
ascites dextrose broth, ascites dextrose agar and blood agar. Nothing 
was isolated that was considered a probable cause of the disease. The 
cultures were usually sterile, even after the duration of weeks and 
months. A gram-positive diplococcus was isolated twice and a diph- 
theroid bacillus once. The ascites rabbit tissue cultures were especially 
examined for “globoid bodies.” In a few films globoid-like bodies were 
seen, but similar bodies were seen also in preparations from the control 
tubes. 


SUMMARY 


No characteristic colloidal gold chlorid curve was obtained with 
cerebrospinal fluids in epidemic encephalitis. When there was a color 
change, it ocurred in the lower spinal fluid dilutions (syphilitic zone). 
This result agrees with those in the recent publications of Davis and 
Kraus,? Happ and Mason,* and Neal.* 

There was no relation between the colloidal gold chlorid reaction 
and the duration of the disease. 

The colloidal gold chlorid curve apparently was not influenced by 
the total cell count, nor by the polymorphonuclear or mononuclear 
leukocytic percentages. 

The colloidal gold curve did not depend on the globulin content 
of the fluids. 

There was no relationship between the colloidal gold chlorid 
reaction and the colloidal benzoin precipitation reaction. 

The Wassermann reaction with all fluids was negative. 

Spinal fluid from a patient with epidemic encephalitis may give a 
typical paretic curve with colloidal gold chlorid when there are no 
symptoms or history of syphilis. 


2. Davis, T. K., and Kraus, W. M.: The Colloidal Gold Curve in Epidemic 
Encephalitis, Am. J. M. Sc. 586:109 (Jan.) 1921. 

3. Happ, W. M., and Mason, V. R.: Epidemic Encephalitis. A Clinical 
Study, Bull. Johns Hopkins Hosp. 32:137 (May) i921. 

4. Neal, Josephine B.: Experience with More than One Hundred Cases of 
Epidemic Encephalitis in Children, J. A. M. A. 77:12 (July 9) 1921. 
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Special Article 


A REVIEW OF RECENT LITERATURE ON 
NEUROSYPHILIS 


H. C. SOLOMON, M.D. 


BOSTON 


The news of another edition of Nonne’s “Syphilis und Nerven- 
system” will be received by those interested in the subject of neuro- 
syphilis with mingled sensations of delight and tribulation. Having 
been for so long a classical reference book on neurosyphilis, it is neces- 
sary only to call attention to the new edition. 

A new book on the subject of neurosyphilis by Wilhelm Gennerich ' 
is a notable recent contribution to the study of neurosyphilis. A review 
of this book appeared in the Oetober number of the Arcuives, and I 
will only say that I consider this the most important work on the treat- 
ment of neurosyphilis that has been published to date. It merits 
conscientious study by all who treat or outline treatment for patients 
with syphilis of the central nervous system. 


STRAINS OF SPIROCHETES WITH PREDILECTION FOR THE 
NERVOUS SYSTEM 


Probably, one of the most important subjects in the consideration of 
neurosyphilis relates to the question of whether there are strains of 
spirochetes which have particular predilections for the central nervous 
system. A. Marie and C. Levaditi? present an important contribution. 
In this article, of some length, they review the various theories sug- 
gesting a neurotropic strain, calling attention to the infrequency with 
which patients with neurosyphilis have had active skin lesions and dis- 
cussing the frequency with which the mates of neurosyphilitic patients 
and patients infected from the same source develop neurosyphilis. 
This introduction to their experimental work contains a good review of 
the literature on the subject, but the important part of the work deals 
with their experimental studies. They report that in 1913 they inocu- 
lated a rabbit from the blood of a patient with general paresis. The 
infection took, and it was passed through three generations of rabbits. 
The incubation period was two or three times longer than the habitual 


1. Gennerich, Wilhelm: Die Syphilis des Zentrainervensystems. Ihre 
Ursachen und Behandlung, Berlin, Springer, 1921. 

2. Marie, A.,and Levaditi, C.: Special Type of Spirochete Responsible for 
General Paresis, Rev. de méd. 37:193, 1920. 
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incubation period from spirochetes obtained from primary lesions. 
The work was largely interrupted by the war, but since the armistice 
the authors have continued their work and claim to have confirmed their 
former findings. They also state that rabbits successfully inoculated 
from the bleod of a paretic patient are not immune to spirochetes 
obtained from other sources. They thus indicate that the immunity 
secured from a syphilitic infection acquired through an infection by 
spirochetes from a paretic patient does not hold for spirochetes obtained 
from another source. A summary of their findings follows: 

In the dermatropic strain the average incubation period is forty- 
two days whereas in the neurotropic the average is ninety-five days. 
When a second passage to an animal is made the incubation period 
habitually is decreased, and in the case of the dermatropic strain it 
is reduced to fifteen days on the average, whereas with the neurotropic 
strain the average incubation period is seventy-five days. Patholog- 
ically, the primary lesion differs in the two strains. The chancre from 
the dermatropic strain is indurated with marked ulceration at the 
border of the inoculation, whereas with the neurotropic strain the 
chancre appears as an erosion or papulosquamous lesion with slight 
ulceration and desquamation. The dermatropic strain leads to an 
endo-arteritis and peri-arteritis with intense infiltration. The neuro- 
tropic strain produces perivascular lesions with little endarteritis. In 
the former a great deal of new connective tissue is produced, whereas 
in the latter there is little. These experiments were carried out on 
the rabbit. The authors found that the dermatropic strain was easily 
transmitted to the monkey, whereas they were unable to pass the 
neurotropic strain to this animal. They were able to obtain a 
successful inoculation of the dermatropic strain with man, but in 
one man on whom inoculation with the neurotropic strain was attempted 
they were unsuccessful. These experiments of Marie and Levaditi 
are most illuminating, but it is doubtful whether they are entirely 
convincing. The inability to transmit the so-called neurotropic strain 
to monkey and man is open to the criticism of having been tried in 
only a few instances, and failure to transmit from experimental 
animals to monkey or man may be open to many explanations aside 
from that of being due to a particular or specific strain. Nor are the 
differences in the pathologic examination of the lesion produced easy to 
interpret. A slowly developing lesion would naturally give a different 
pathologic picture than one rapidly produced, and it must be noted 
‘that in the second passage the chancre appeared in fifteen days after 
the inoculation as compared with seventy-five days in the second strain. 
As to the time relations, it is well known that the incubation period 
for syphilis produced experimentally varies considerably. It is known, 
too, that the spirochete after being cultivated is not as virulent as when 
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obtained from a fresh lesion. There are, therefore, a number of 
considerations which make one hesitate to accept Marie and Levaditi’s 
findings as adequate proof of the specificity of strains for general 
paresis. This work, however, paves the way for further experimenta- 
tion and must be considered one of the important contributions to the 
subject. 

The work of Brown and Pearce on experimental syphilis at the 
Rockefeller Institute has shown some. interesting features in line 
with those of Marie and Levaditi’s. They have shown the possibility 
of superinoculations or a successful “take” of the second inoculation 
of an animal that has already been infected with syphilis. This would 
again argue for the difference in strains. But Brown and Pearce 
have been chary in reporting any far-reaching conclusions concerning 
the immunity problem, and we must await their further study. 

The question of strains of spirochetes is approached from a different 
point of view by Fleming.* The author calls attention’ to the six 
surviving members in a family of eight born of healthy parents. 
Four acquired syphilis from different sources and developed tabes 
dorsalis. The fifth member of the family gave a history of gonorrhea 
(probably acquiring syphilis af the time) and was in an early stage 
of tabes. It is suggested in the light of these facts that tabes dorsalis 
cannot be attributedito a special strain of spirochete introduced at the 
initial infection; but is more probably due to the spirochete acting on 
tissues specially sensitized either by natural family peculiarity or by 
certain methods of treatment. This is the classical method of attack 
on the problem and is one more addition to the vast collection of facts. 
These facts, however, are exceptional and should not be given too 
much weight. 

The point suggested in the last reference as to the effect of 
treatment in the production of syphilis of the central nervous system 
harks back to the problem of so-called “arsphenamin neurorecidives.” 
It will be remembered that following the introduction of arsphenamin 
as a therapeutic agent there was much discussion as to whether 
neurosyphilis occurred with greater frequency than previously. This 
subject is again taken up by J. E. McDonagh,* who believes that 
arsphenamin tends to produce early neurosyphilis. This matter is 
discussed at great length in Gennerich’s * book. He states these views : 

In practically all cases of early syphilis there is an invasion of the 
central nervous system by the spirochete. Ordinarily the natural 
immunity of the person is able to overcome this involvement. Arsphen- 


3. Fleming: Familial Tabes Dorsalis, J. Neurol & Psychopath. 1: No. 3 
(Nov.) 1920. 

4. McDonagh, J. E.: Early Nervous Syphilis After Arsenobenzene, Brit. J. 
Dermat. & Syph. 32:29, 1920. 
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amin, by rapidly killing a large number of organisms, reduces the 
immunity reaction of the person because this high active immunity is 
no longer needed. Thereupon the spirochetes which may have been 
left in the central nervous system have a chance to multiply with less 
opposition, and an active neurosyphilitic lesion results. This may be 
overcome by a continuation of treatment of the proper type. A critical 
discussion of Gennerich’s view on this and several other points is 
given by Matzenauer.* The whole question is still in a relatively 
unsatisfactory state; its final solution has not yet been reached. 


CONSIDERATION OF CENTRAL NERVOUS SYSTEM 1N EARLY SYPHILIS 


Much attention has been given to the evidence of the early infection 
of the central nervous system by the’spirochete. This subject was first 
definitely approached by Wile and Stokes in 1915. Wile and Hasley ° 
publish their observations to date. A series of 221 cases of syphilis, 
in which only the chancre was present in 22 per cent., presented a 
few deviations in the spinal fluid content. The most interesting fact 
in their observations is that the spinal fluid Wassermann reaction 
may be positive before it becomes positive in the blood. 

Mclver* in a study of the spinal fluid of ninety-one patients with 
syphilis in the primary and secondary period, draws these conclusions : 

1. Slight increase in lymphocytosis occurs in the majority of cases. 

2. Increase in the protein does not occur as early as increase in 
lymphocytosis. 

3. No patient gave a strong positive Wassermann reaction in the 
fluid using 0.6 c.c. of fluid. 

4. It does not seem reasonable to conclude that the spinal fluid 
examination will indicate which patients will develop symptoms of 
central nervous system syphilis. 

Cornaz * found that in 35 per cent. of the cases of early syphilis, 
pleocytosis had occurred before the appearance of cutaneous or mucous 
lesions. In the exanthematous stage 14 per cent. of the cases gave a 
positive Wassermann reaction ; 13 per cent. of patients with condylomas 
had positive Wassermann reactions in the fluid, and in only one of 
the twenty-five patients with mucous patches was the Wassermann 
reaction positive in the fluid. 

5. Matzenauer : Zur Frage der endolumbalen Salvarsanbehandlung und 
iiber den Einfluss der Behandlung auf Immunkérperbildung und den weiteren 
Krankheitsverlauf der Syphilis, Wien. klin. Wchnschr. 32:831-835, 1919. 

6. Wile, Udo J., and Hasley, C. K.: Involvement of the Nervous System 
During the Primary Stage of Syphilis, Continued Study, J. A. M. A. 76:8 
(Jan. 1) 1921. 

7. McIver: The Spinal Fluid: in Primary and Secondary Syphilis. J. A. 
M. A. 783:1765 (Dec. 6) 1919. 


8. Cornaz: Study of the Cerebrospinal Fluid in Different Periods of Syph- 
ilis, Cor.-Bl. f. schweiz. Aerzte 48:1584, 1918. 
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Nicolau ® studied fifty-one cases of primary syphilis prior to the 
appearance of secondary manifestations. In eighteen, the spinal fluid 
showed definite lymphocytosis. The lymphocytosis made its appearance 
usually in the beginning of the third week. It may, therefore, be 
considered, with adenopathy, as one of the earliest manifestations of 
a general infection. Of the eighteen patients with lymphocytosis, an 
inequality of the pupils was noted in eleven, whereas of thirty-three 
patients without lymphocytosis pupillary inequality was noted in five. 
Nicolau therefore concludes that inequality of the pupils is highly 
suggestive of cerebrospinal lymphocytosis. The lymphocytes increased 
with the appearance of the secondary stage. A satisfactory review of 
the spinal fluid findings in early syphilis is given by Klauder.’® 

It has been definitely shown that in many cases the cerebrospinal 
axis is infected by the spirochete early in the course of syphilis. 
Treatment of early syphilis therefore involves a consideration of the 
central nervous system. Nicolau,® says that in only one of his series 
of eighteen cases with lymphocytosis in the primary stage did treat- 
ment cause the lymphocytosis te disappear. in three cases further 
increase was arrested. In the fourteen remaining cases, the develop- 
ment of the lymphocytosis was not affected by the general treatment, 
although this treatment was sufficiently intensive to suppress all 
secondary manifestations. He therefore cautions that a persistently 
negative Wassermann reaction obtained by treatment-in the early stage, 
even in the absence of any secondary symptoms, is not to be depended 
on as indicating an abortion or cure of syphilis. There must also be 
evidence of nonirritation of the cerebrospinal fluid. I believe this is one 
of the most valuable dicta recently enunciated. It is a matter which 
rarely comes into the purview of the neuropsychiatrist, and too fre- 
quently the syphilologist is not sufficiently keen in considering the central 
nervous system. Manifestations of the central nervous system are not 
rare in persons who have received the so-called “abortive treatment,” 
beginning in the primary period before the Wassermann reaction has 
become positive. These patients, often discharged as cured, later show 
symptoms of syphilis of the central nervous system. 

Scott and Pearson,’’ in dealing with the problem of the early 
involvement of the central nervous system, come to practically the 
same conclusions as Nicolau. Scott and Pearson state that in the early 
period general systemic treatment may suffice but that later when 


9. Nicolau: Recherches sur le liquide cephalo-rachidien dans la periode 
primaire de la syphilis (Studies of the Cerebrospinal Fluid in Primary Syph- 
ilis), Ann. de dermat. et syph. 7:200 (July) 1919. 

10. Klauder: Early Neurosyphilis Asymptomatica with Report of Obser- 
vations and Cases, Am. J. Syphilis 3:559, 1919. 

11. Scott and Pearson: Some Observations on Syphilis of the Central Ner- 
vous System, Am. J. Syphilis 4:201-252, 1920. 
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neurologic signs have appeared intraspinal treatment is necessary. 
Larkin and Cornwall ™ agree a little more closely with Nicolau and state 
that general systemic treatment is not sufficient to produce a negative 
spinal fluid, but that this may be accomplished by intraspinal treatment. 
Gennerich is of a similar opinion and gives many interesting illustra- 
tions in his book. For the same reason Fordyce has been an active 
advocate of intraspinal treatment. Although not entirely in accord 
with these statements, | agree that in many cases in which general 
treatment consists of a series of six or eight injections of arsphenamin 
followed by mercury, the spinal fluid remains positive. However, if 
treatment is given more intensively and over a longer period of time, 
using larger doses of arsphenamin more frequently repeated than is 
‘ the routine in the majority of these early cases, the spinal fluid may 
be brought back to normal. In cases of early involvement of the 
‘central nervous system, as shown by the spinal fluid findings, treatment 
which is sufficient to suppress the ordinary secondary skin manifesta- 
tions may be inadequate for the sterilization of the central nervous 
system. Therefore the neuropsychiatrist who is interested in the 
prevention of neurosyphilis should take an active interest in early 
syphilis ; if he himself is not to treat the disease at this stage, he should 
stimulate the syphilologist to an interest in the central nervous system. 

Fildes, Parnell, and Maitland ** emphasize the necessity of consid- 
eration of the central nervous system in cases of syphilis, especially in 
the early stages. They examined 624 syphilitic men, of whom the 
majority were in the early stages and showed no obvious signs of 
syphilis of the nervous system. Eighteen per cent. showed undoubted 
abnormal conditions of the central nervous system. If the cases 
considered as doubtful were included, the percentage would be 30. 
There is a progressive increase in occurrence up to the secondary 
stage but a slight decline in the later manifest secondary and tertiary 
period. In men in the so-called “latent stage,” there is a pronotinced 
increase in the number affected. In this series, of all men who had been 
affected for more than six months and showed no symptoms, 35 per 
cent. had abnormal central nervous systems. The series includes a 
large number of patients in the first weeks of the disease, which would 
bring down the percentage incidence of central nervous system involve- 
ment. The onset of abnormality occurred in two cases before the 
Wassermann reaction had become positive in the serum. The real 
difficulty is a syphilitic meningitis. Polymorphonuclear leukocytes 


12. Larkin and Cornwall: The Value of Laboratory Diagnosis in Neuro- 
syphilis, Am. J. Syphilis 3:76-87 (Jan.) 1919. 

13. Fildes, Parnell and Maitland: The Occurrence of Unsuspected Involve- 
ment of the Central Nervous System in Unselected Cases of Syphilis, Brain 
41:255, 1918. 
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occurred frequently in the more pronounced cases. The outstanding 
feature was the lack of symptoms. Few men complained of disability 
even when the meningitis was acute enough to produce a_ visible 
opalescence in the cerebrospinal fluid. A number showed beginning 
retinitis. 

CONGENITAL SYPHILIS 

Of equal importance to the examination of the spinal fluid in cases 
of acquired syphilis is the examination in the cases of congenital 
syphilis. Kingery ** gives an interesting study of the spinal fluid in 
cases of hereditary syphilis. He quotes Jeans ** who examined 214 
cases of congenital syphilis, combining the results of lumbar puncture 
and careful clinical examinations. Jeans found that approximately one 
third of his patients had definite involvement of the central nervous 
system. Kingery’s fifty-two patients ranged in age from 3 weeks to 21 
years. Routine punctures were made on all patients. The spinal fluid of 
fifteen, or 28.8 per cent., showed some deviation from the normal 
spinal fluid, four showed mild changes and eleven marked changes. 
These findings would definitely prove that the consideration of con- 
genital syphilis should loom large in the work of the neuropsychiatrist. 

Camp,’® in considering the mastic test on the cerebrospinal fluid, 
says that it is more reliable than the colloidal gold test. He advocates 
the use of both tests in the examination of the cerebrospinal fluid. 

Stokes and Busman," in a consideration of the so-called “Wasser- 
mann-fast” cases, that is, patients whose blood Wassermann reaction 
does not become negative under treatment, found that 30 per cent. of 
these cases were neurosyphilitic. It is, therefore, obvious that one 
must consider the central nervous system of all patients with syphilis 
in whom the blood Wassermann reaction does not readily become 
negative under treatment. 

Clinical observation of congenital syphilis has shown that various 
types of dystrophy suggesting disorder of the glands of internal 
secretion are not rare. Nevertheless, the literature is peculiarly 
deficient of any consideration of this subject. It is, therefore, espe- 
cially pertinent to call attention to the chapter in Hazen’s * book on 
syphilis, in which he deals with the affections of endocrine glands both 
in the acquired and congenital forms of the disease. It would seem 
that more work on this subject is greatly needed. 


14. Kingery: A Study of the Spinal Fluid in Fifty-Two Cases of Congenital 
Syphilis, J. A. M. A. 76:12-13 (Jan. 1) 1921. 

15. Jeans: Cerebrospinal Involvement in Hereditary Syphilis, Am. J. Dis. 
Child. 18:173, 1919. 

16. Camp, C. D.: The Colloidal Mastic Test on the Cerebrospinal Fluid, 
Am. J. Syphilis 4:301-308 (April) 1920. 

17. Stokes and Busman: Am. J. M. Sc. 160:625 (Nov.) 1920. 

18. Hazen: Syphilis, St. Louis, The C. V. Moshy Co., 1920. 
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Whether the vicissitudes of war had any effect on the production 
of syphilis of the central nervous system in syphilitic patients is a 
question which has been touched on, but on which there is no univer- 
sality of opinion. Thus, Peghini’® states that the nervous manifesta- 
tions of syphilis were more frequent and of greater gravity during the 
war among the fighting men than in time of peace among this group 
or in the civilian population. Kahn *° believes that the war has been 
without influence on the frequency but that the interval of latency may 
have been shortened and in some cases the course accelerated. Herzig *' 
does not believe that it has had any positive effect. In his institution, 
prior to the war, about 20 per cent. of the admissions were paretic 
patients. During the four years of the war only 10.8 per cent. of the 
admissions were paretic patients. He says that the interval between 
the infection and the outbreak of the symptoms was the same as that 
given by Mattauschek and Pilez for peace time. 

3rown and Dujardin,”* in making a study of herpes zoster, have 
been struck by the fact that in a large lock department, that is, a 
clinic dealing with venereal disease, they found that herpes zoster 
occurred in four cases per thousand as against one case per thousand 
of ordinary nonsyphilitic cases compiled from general hospital wards. 
They naturally question whether syphilis acts as a preparation for 
herpes zoster. 


PARTS OF NERVOUS SYSTEM AFFECTED BY SYPHILIS 


Wiirdemann** calls attention to neuroretinitis syphilitica and 
specific inflammation of the optic nerve and contiguous retina fre- 
quently associated with papilledema. He considers this due to syphilitic 
toxins affecting the optic nerve. He states that ophthalmoscopic 
examination occasionally discloses latent syphilis. He advocates ener- 
getic treatment with arsphenamin and mercury and states dogmatically 
that harm is not done by this treatment. It will be recalled that it 
has often been stated that it is dangerous to use arsphenamin in the 
presence of neuroretinitis. It is, therefore, important that an 
ophthalmologist states, dogmatically that such treatment is indicated 
and is not harmful. 


19. Peghini: Early Manifestations of Syphilis of the Central Nervous Sys- 
tem in Combatants, Riforma med. 48:1050 (Nov.) 1919. 

20. Kahn: J. de méd. et de chir. prat. 90:197, 1919. 

21. Herzig: War in Relation to Paresis, Wien. klin. Wehnschr. 32: 1207 
(Dec. 11) 1919. 


22. Brown and Dujardin: The Cerebrospinal Fluid in Herpes Zoster and 
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23. Wiirdemann: . Syphilitic Neuroretinitis, Am. J. Ophth. 3:1 (Jan.) 1920. 
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Of similar import is an article by Davis ** dealing with the 
arsenical treatment of syphilitic affections of the acoustic nerve. He 
states that auditory nerve difficulties arising during arsphenamin 
treatment are due to the disease and not to the treatment. He says 
“when properly given we may safely acquit salvarsan of producing 
neurotropic lesions as neurorecidives.” His point of view about the 
production of arsphenamin neurorecidives is not in accord with that 
of many authors, and his statement, as that of Wirdemann, must be 
taken as a point of view and not as decisive. 

The involvement of the eighth nerve in the secondary period of 
syphilis is reported by Capelli and Torrigiani.** They cite seven 
cases in which there was a more or. less rapid onset of deafness on 
one or both sides accompanied by dizziness with crises of vertigo. 
They conclude that the eighth nerve is the cranial nerve most commonly 
affected in the secondary stage of syphilis. It is often accompanied 
by neuroretinitis of the facial and oculomotor nerves. The majority 
of patients improve rapidly under specific treatment but a return to 
normal is rare. : 

Goeckermann, Barlow and Stokes ** studied the eighth nerve in 
relation to acquired syphilis. The patients were given the ordinary 
audition tests, the Rinne, Weber and other tests. They conclude that: 


1. The so-called lowered bone conduction test (reduction in conduction of 
sound by bone as compared with otherwise normal hearing) is positive in 
78 per cent. of known syphilitics in our series. 

3. The efficiency of the test varied greatly in different types of syphilis. 
being at its best in late cutaneous syphilis (100 per cent.), latent syphilis 
(80 per cent.), syphilis of the central nervous system (80 per cent.). It had 
almost no value in osseous lues, and the results in early syphilis were incon- 
clusive (too few cases). A negative Wassermann test combined with a negative 
bone conduction test is strong evidence of the absence of syphilis. 

4. The test agrees with the positive or negative diagnosis of syphilis in 
67 per cent., and disagrees in 33 per cent. 

5. The test was also positive in 48.7 per cent. of patients in whom syphilis 
could apparently be excluded. 

6. It has, on the whole, therefore, only a restricted value as a diagnostic 
aid, owing to its high factor of error. 


24. Davis: The Diagnosis and Treatment of Syphilitic Affections of the 
Acoustic Nerve, with Special Reference to the Use of Salvarsan, The Urol. & 
Cutan. Rev. 22:631, 1918. 

25. Capelli and Torrigiani: Nuovo contributo allo studio delle lesioni del 
nervo acustico nella sifilide recente (Further Contribution to the Study of 
Lesions of the Acoustic Nerve in Early Syphilis), Gior. ital. d. mal ven. 61: 
243 (Aug. 12) 1920. 

26. Goeckermann, Barlow and Stokes: The Diagnostic Value of Lowered 
Bone Conduction in Syphilis, Am. J. Syphilis 3:240-247, 1919. 
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Schaller ** has made an important contribution to. the pathogenesis 
of tabes dorsalis. In brief, he states that both cranial nerve involve- 
ment and dorsal root degenerations are conditioned by subacute 
inflammatory changes in the subarchnoid space by: 


1. Mechanical effects: (a) fibrous constriction of the dorsal roots 
in Obersteiner’s area, (b) root pressure from the increased cerebro- 
spinal fluid pressure. 

2. Inflammatory: direct extension of meningeal inflammation 
causing a meningoradiculitis. 

3. Toxic: toxic products engendered by meningeal inflammation in 
the subarachnoid space affecting the dorsal roots. He concludes that 
the primary change is in the pia-arachnoid. 

Gallotti and Azevedo ** report their experimental work on dogs 
inoculated with Trypanosome cruzi. They found degeneration of 
the posterior entering roots without involvement of the ganglions or 
peripheral part of the nerve. 

Shmookler and Rubenstone *’ report the finding of active spiro- 
chetes in the frontal and parietal region of the brain and in the pons 
and meninges in a brain removed immediately after death. No 
organisms were found in the spinal cord or cerebellum. As the brain 
tissue cooled it was more and more difficult to demonstrate the 
organisms, and four hours after death it was impossible. It is inter- 
esting to note that the organisms were found in the pons as well as 
in the cortical region. 

Rossi *® calls attention to the brain changes outside of the cortex 
in general paresis. He states that the cortex in general paralysis of 
the insane has been the object of more research than subjacent areas 
of the central nervous system, but in paresis there are numerous 
clinical symptoms—ataxia, dysarthria, tremor, etc——for which no 
cortical pathogenesis is probable. Rossi has found in the medulla of 
a number of typical cases of the disease primary neuroglial overgrowth 
of varying degree round the upper end of the central canal, under the 
floor of the fourth ventricle and around the nuclei of origin of the 
lower cranial nerves; in particular, throughout the inferior and acces- 
sory olives a marked amount of gliosis with hypertrophy of astrocytes 
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is to be noted. Rossi emphasizes the clinical significance both of the 
subependymal and the olivary gliosis, sometimes amounting to actual 
nodular glioma formation. From the point of view of the symptom- 
atology of the disease the presence of this process entails a functional 
disturbance and eventually a degenerative atrophy of bulbar 
mechanisms ; in fact, there is bulbar ataxia as a consequence of impair- 
ment of olivo-cerebellar fibers. 


TREATMENT OF NEUROSYPHILIS 


The literature on the treatment of neurosyphilis is large, and it is 
impossible to do more than skim over some of the suggestive papers. 
Gennerich’s book is a most elaborate consideration of the effects of 
treatment on various types of syphilis of the central nervous system. 
It may be said in general that Gennerich is an ardent advocate of 
intraspinal therapy for all forms of syphilis of the central nervous 
system. From France as well as from Germany come reports of 


Clinical Result Serologic Result 
No. Good Bad (Good Bad 


6 2 4 1 5 
Cerebrospinal syphilis ........... 8 8 5 5 3 
Asymptomatic neurosyphilis...... 3 1 2 3 

25 15 10 7 17 (?) 


satisfactory results obtained in the treatment of neurosyphilis by the 
intraspinal method. Thus, Ravaut * claims good results by the use of 
the intraspinal method in patients who have not done well on other 
forms of treatment. Marinesco ** says, “I have the firm conviction that 
the treatment of general paresis by salvarsanized serum, in vivo or 
in vitro, causes the question of the curability of the affections called 
parasyphilitic and syphilis of the central nervous system to enter into 
a new phase.” Lafora** concludes that intraspinal treatment is more 
efficacious than intravenous in certain cases and that patients with tabes 
and general paresis as well as with optic atrophy are improved by 
intraspinal treatment. 


31. Ravaut, Arbeit and Rabeau: Treatment of Neurosyphilis, Paris méd. 
10:353 (Nov. 13) 1920. 

32. Marinesco: Intraspinal Treatment of Neurosyphilis, Rev. Neurol. 32: 
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Keidel and Moore ** give an interesting summary of their experi- 
ences with the use of mercurialized serum given intraspinally. Their 
conclusions are that intraspinal therapy is a necessary and rational 
adjunct in the treatment of neurosyphilis in patients who fail to respond 
to routine antisyphilitic treatment, and that the mode of action of 
the intraspinal medication does not depend on increased permeability 
of the meninges, but that the aseptic meningitis produced by intraspinal 
injections of irritants may prove an untoward rather than a beneficial 
factor in the treatment of neurosyphilis. Table 1 summarizes their 
results. 

A strong plea for spinal drainage in the treatment of neurosyphilis 
is made by Dercum.** He discusses the circulation of the cerebrospinal 
fluid in considerable detail. His article is devoted largely to a theoretical 
discussion and is of great importance. However, we are reminded 
of John Hunter’s famous dictum, “Don’t think, try,” and feel that 
Dercum’s enthusiasm for this method is premature for the amount of 
clinical experience with the method of drainage as compared with the 
result of experience with other methods. 

Schroeder and Helweg** report nine cases of paresis treated by 
cranial subdural injections. Their results are not satisfactory. 

Skoog and Menninger ** treated twelve patients suffering from 
nonparetic neurosyphilis with intraventricular injections. They con- 
clude that the results are encouraging considering the material; but, 
aside from laboratory improvement, the results reported do not seem 
satisfactory and no better than could have been expected from the use 
of arsphenamin intravenously. 

Of great interest as offering a new route tor the introduction of 
serum into the central nervous system is the work of Wegeforth, Ayer 
and Essick.** McCusker **® reports the utilization of this route in the 
treatment of general paresis without drawing any therapeutic con- 
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clusions, but says it is a satisfactory procedure. I can confirm 
this statement from my own experience. If there is any value 
in the arsphenamized serum in the treatment of cases of syphilis of 
the base of the brain this apparently is the route of election for the 
introduction of the serum. The serum unquestionably reaches the 
base of the brain as far anterior as the fifth nerve, as symptoms of 
fifth nerve irritation are immediately noticed when the serum is being 
introduced. 

Neymann and Brush * report twenty-four cases of general paresis 
treated according to their method, that is, weekly intraspinal injections 
of serum alternating between the arsphenamized and mercurialized 
serum. Six of the twenty-four patients were reported as markedly 
improved, five returning to their occupation with the serologic findings 
practically negative. The average duration of the improvement was 
fifteen months. Six others were somewhat improved clinically and 
serologically; six showed no definite improvement, and six were 
probably made worse. 

Sicard ** advocates the use of small doses of arsphenamin repeated 
at short intervals for satisfactory results. , 

Devota *? cites the case of a patient with tabes who was greatly 
relieved by the intravenous use of potassium iodid after neo-arsphen- 
amin had failed. 

Nonspecific treatment of paresis has been attempted by infecting the 
patient with the spirochete of relapsing fever as patients with paresis 
at times improve after an infection with some pathogenic organism. 
Plaut and Steiner ** and Mihlens, Weygandt and Kirschbaum ** have 
used this method. The latter authors likewise inoculated patients with 
the malarial plasmodium. The results are not particularly striking, 
and it does not seem as though this would ever become a practical 
method. Plaut and Steiner report that of six patients infected with 
the spirochetes of relapsing fever one had a remission and two were 
improved. 

The two divergent views as to the value of treatment in general 
paresis are constantly appearing in the literature. Hall,*® in reviewing 


40. Neymann and Brush: Treatment of General Paresis, Arch. Int. Med. 
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Centralbl. 38:727-728, 1919. 
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the situation, feels that nothing can be done at present to alleviate 
the paretic patient. On the other hand, Starkey ** states that paresis is 
characterized in the beginning by a leptomeningitis which is infiltrative 
or exudative, and by perivascular infiltration, especially affecting the 
small vessels rather diffusely distributed through the cortex. Tabes 
is in the beginning a syringoleptomeningitis. All the symptomatology 
of syphilis of the central nervous system, either paresis, tabes, or 
cerebrospinal syphilis, may be present when the disease is still in the 
leptomeningitic stage, and there is no absolute method of differentiating 
this exudative nondestructive, curable stage from the later destructive 
incurable stage. 

A similar point of view is expressed by Ferrand ** as regards 
tabes. He states that tabes is a chronic meningomyelitis and that the 
meningeal reaction can be reduced by treatment, with a resultant 
improvement of the case. 


AUTHOR'S VIEW ON TREATMENT OF NEUROSYPHILIS 


The literature quoted shows that there is no uniformity of opinion 
concerning the value of treatment in the various types of neurosyphilis ; 
it does not show which method is most satisfactory. The majority of 
reports concerning treatment are unsatisfactory, for, as a rule, few 
patients were treated, and usually treatment was not carried on 
arduously or to conform with the patient’s tolerance for the drugs. In 
the majority of instances the patients were not followed for a long 
period after improvement, a criticism often made by those who hold 
the opinion that treatment is of little value. However, it seems that 
good results reported frequently and from different localities are of 
more significance than the failures reported. Unless the therapist 
has reported poorly observed or poorly controlled results, it must be 
accepted that results’ satisfactory to the patient often have been 
obtained. My own experience has been that when treatment is carried 
on intensively over a long period of time, utilizing the various methods 
when indicated, on the whole rather satisfactory results are obtained. 


46. Starkey: Pathology of Neurosyphilis and Its Relation to Prognosis, The 
Alienist and Neurologist 2:119, 1919, 


47. Ferrand: Specific Treatment of Tabes, Bull. méd. 34:960 (Oct. 30) 1920. 
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Obituary 


WILHELM ERB, 1840-1921 


Wilhelm Erb has passed away. Through his death Germany has > 
lost the man who had been to her what Charcot was to France and 
Gowers to England—her leading neurologist. He had nearly reached 
his eighty-first birthday ; he was born in Winnweiler in the Bayerische 
Pfalz on Nov. 30, 1840, the son of a forester. To the conditions of 
his earlier life he probably owed a rugged constitution and his tre- 
mendous capacity for work. His enthusiasm for his science, his keen 
sense of duty and responsibility left him little time for recreation. It 
is true that every summer he was absent from his post for many weeks, 
but he usually returned with the manuscript of some important work. 
He was a man of exceptional energy, who had few personal interests. 
It was the truth, and the truth only, which counted. 

He had a keen sense of humor although life, with many triumphs, 
had brought him much sorrow. He was gruff to all and prone to lose 
his temper. His gruffness, the writer felt, was a cloak behind which he 
hid his tenderheartedness, of which he was ashamed. Those who worked 
with him and under him know from personal experience, that he 
never overlooked an opportunity to be of help to them or to do some 
thoughtful, kind deed. 

He began his medical studies at the University of Heidelberg at 
the age of 19, continued them in Erlangen and received his degree in 
Munich in 1864. His dissertation was on “Die Pikrinsaeure; ihre 
physiologischen und therapeutischen Wirklungen.” He became assist- 
ant to the pathologist Buhl, but remained with him for only a short 
time. The offer of an assistantship under Friedreich soon brought him 
back to Heidelberg where he established himself as a teacher in medi- 
cine. The title of his Habiliationschrift was “Zur Entwickelungs- 
geschichte der roten Blutkoerperchen.” In 1880, he became professor 
ordinarius and director of the Medical Policlinic at Leipzig, and, in 
1883, professor ordinarius and director of the Medical Clinic at Heidel- 
berg. Here he remained in spite of tempting calls to Bonn, Leipzig, 
Vienna and Berlin, and it was here that his most important work, 
which will assure him a place in the memories of many generations of 
neurologists, originated. His activities as a writer, however, were not 
limited to this specialty, for nearly one fourth of his 237 publications 
were devoted to internal medicine. 

He was the author of three major works, all of them in their days 
considered among the best on their particular subject: “Handbuch der 
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Krankheiten der peripheren cerebrospinalen Nerven,” “Handbuch der 
Krankheiten des Rueckenmarks under verlaengerten Marks” and 
“Handbuch der Elektrotherapie.” A number of monographs of impor- 
tance issued from his pen: “Klinische, experimentelle und pathologisch- 
anatomische Begruendung der Entartungsreaction,” “Die Thomsensche 
Krankheit (Myotonia congenita) Dystrophia muscularis progressiva,” 
“Ueber das intermittende Hinken” and “Tabes dorsalis.” 

Many of his shorter publications were devoted to these same 
problems, while others dealt with a great variety of topics, both in 
neurology and in internal medicine. He was one of the founders and 
editors of the Deutsche Zeitschrift fiir Nervenheilkunde and edited, 
together with von Bergmann and von Winckel, Volkmann’s “Samm- 
lung klinischer Vortraege.” 

Erb’s reputation rests not alone on his many and valuable publi- 
cations. Great as he was as a clinical investigator, he was even 
greater as a clinical teacher and diagnostician. He possessed to a 
degree rarely encountered the faculty of arousing the interest and 
enthusiasm of his pupils, and therefore not a few of his former students 
and assistants are counted among the abler neurologists of Germany. 
It was not easy to work for him. He, who himself would never per- 
mit anything to interfere with his duties and his work, expected the 
same sacrifices from his assistants. He was a stern task-master, 
feared by all, but also respected and loved. 

Patients came to him from all corners of the world. They all 
received the best that was in Erb, the day-laborer in the public wards 
of the hospital or the Grand Duke who came to his consulting room 
from Petrograd. Among his private patients he was known as “Der 
grosse Zauberer.” 

If Erb looked back in his declining years on a career which had 
brought him much fame and many honors, he had also to look back 
on many sorrows. Three of his four sons had died before him, as 
had his first wife. The desperate straits in which his native country 
found itself during the last year deeply affected him. And still the 
end came beautifully. He was at a concert, listening to the notes of a 
composition which was his favorite, the “Eroica,’ when an attack of 
syncope overcame him which gradually merged into a calm and 
peaceful end. 


Sypney Kun. 


Abstracts from Current Literature 


AN UNUSUAL PONTILE SYNDROME, MHuvserrt Siepen, Med. Klin. 17: 
996 (Aug. 14) 1921. 


The author describes an unusual and interesting case of pontile disturbance 
in a woman, aged 48. The past history was negative except for the presence 
of sugar (1.5 to 3 per cent.) in the urine for several years. When first examined, 
Nov. 16, 1920, the patient gave a history of having felt fatigued and restless 
for several days. On November 12 she fell, bruising the left side of her head. 
By the sixteenth the head injury had apparently recovered. The day following 
the injury the patient had frequent spasms in the left hand and cramps in the 
thumb. The following day the same symptoms were noted but to a less degree. 
On the fifteenth she had a rather severe cramp-like attack, and it seemed 
to her as if a line had been drawn across her head with a steel pencil. This 
was followed by a severe convulsion lasting about one minute. Convulsions 
then recurred every five minutes, coming on suddenly without aura. The 
head was pulled to the left and the entire facial musculature was in tonic 
contraction. During the attack the’ pupils seemed small, but the reaction to 
light could not be determined. The eyeballs were rotated up and to the left. 
Between atacks she was mentally clear. The pupils reacted normally. The left 
side of the body was also involved in the severe attacks. The leg became 
strongly extended, and the arm was either strongly extended with the hand 
pronated or the arm was flexed at the elbow with the hand supinated. At no 
time were tonic spasms noted. During the attack consciousness was markedly 
obtunded or lost. During the course of several days both the left arm and 
leg became paralyzed and hypesthetic, with a positive Babinski sign. The 
attacks continued day and night, the left side being involved in the tonic 
spasms even after the occurrence of paralysis. The temperature varied between 
37 and 38 C. (98.6 and 100.4 F.). Lumbar puncture was impossible. The right 
side of the body, except the face, was not involved, and during the interval 
period the patient could move the right limb voluntarily. Bromids had no 
effect on the spasms. 

The condition at first was thought to be cortical. In the course of a few 
days bulbar symptoms occurred. There was difficulty in swallowing, distur- 
bance in phonation and articulation. Rapidly paralysis of deglutition occurred, 
chewing became impossible on either side, though the lower jaw could be 
moved. The face appeared mask-like, due to bilateral facial palsy. The facial 
muscles could, however, be moved slightly. There was no paresis of the third 
or fourth cranial nerves. Throughout consciousness remained clear between 
attacks. There was no involvement of the bladder or rectum. The urine 
showed the former percentage of sugar. There was no acetone. The condi- 
tion continued for three or four days when a gradual improvement set in. 
Deglutition became possible, the attacks more infrequent, having continued 
for six days, day and night, every five minutes. The remaining bulbar symp- 
toms regressed. The attacks became less, the last one occurring Dec. 6, 1920. 
- Three weeks later the patient had a severe grip from which she made an 
uneventful recovery. 

With the appearance of the bulbar symptoms the possibility of a cortical 
lesion had to be abandoned in favor of a pontile lesion. With the exception 
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of the pyramidal and sensory disturbance, the lesion seemed to be thalamic ir 
origin with disturbance of deglutition, phonation and articulation. 

The author calls attention to the oral disturbance noted in this patient 
closely resembling that recently noted by Fisher. (Fisher: Isolated Loss of 
Mimic, Phonation, Articulation, Mastication and Deglutition, with Retention 
of Voluntary Innervation or the Oral Muscle Complexes, Med. Klin., Jan. 2, 
1921.) Fisher maintained that there exists an oral muscle complex which may 
be singled out, and Sieben believes that his case bears this out. 

The author believes that one may assume a hemorrhage in the pons due to 
injury. This must necessarily have been small or death would have ensued. 
Such lesions frequently result in unilateral convulsions, more rarely in bilateral. 
Nothnagel assumes a center in the pons which has to do with cramps; others, 
however, deny the existence of such a center. Nevertheless, it is maintained 
that lesions of the pons may cause convulsions. The irritation of pontile 
vasomotor centers has been looked on as the cause of convulsions, and 
Oppenheim states that Luce has attributed epileptiform qualities to the motor 
nuclei of the pons, and does not deny that reflexly convulsions may occur in 
pontile lesions. 

In the present case it is assumed that the convulsions may be attributed to 
a pontile lesion. The fleeting duration of the entire picture tends to this 
diagnosis. The author believes a softening is excluded. Hysteria may be 
ruled out because of the Babinski and bulbar symptoms. He does not believe 
that diabetes played any part in the present illness. The remaining cause 
considered is encephalitis. In Fisher’s report encephalitis was considered as 
the etiologic factor. At the time of the patient’s illness there was no epidemic 
prevalent. However, sporadic cases of encephalitis were occurring, and two 
deaths had resulted. 

The author again directs attention to the frequency with which the pons is 
selected in encephalitis. Whether this case could truly be ascribed to encepha- 
litis or not remains a question. 

In conclusion the author discusses the relation of grip to encephalitis. 


MoerscuH, Rochester, Minn. 


ATYPICAL FORMS OF EPIDEMIC ENCEPHALITIS. Cuartes Rosen- 
HECK and Leon H. Cornwatt, Neurol. Bull. 3:259 (July) 1921. 


The authors call attention to the frequency of atypical epidemic encepha- 
litis and present six instances. 

Case 1—A man, aged 58, was stricken suddenly while attempting to mount 
a flight of steps, but did not lose consciousness. Examination disclosed paresis 
of the right leg, ankle clonus, a Babinski sign, hyperactive deep leg reflexes on 
both sides and tenderness in the affected extremity. 

Case 2.—An attorney, aged 48, developed a depression with insomnia and 
anorexia following financial reverses. Three weeks later, there abruptly 
appeared neuralgic pains in the left arm and ipsolateral sciatic distribution. 
The patient had no fever. Pupillary anomalies led to a series of arsphenamin 
treatments which were followed by intensification of the pain and a mental 
syphilitic complex. Neurologically, there were deep hyperreflexia, diffuse mus- 
cular tenderness, a slightly irregular, unequal pupil with delayed light reaction. 

Case 3.—A married woman, aged 30, suddenly complained of a burning sen- 
sation in the lumbar area with darting bilateral sciatic pains. Subjectively, 
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there were irritable apprehension, scalp pains and fatigue; objectively transient 
fever, insomnia, muscular tenderness, lumbosacral hyperesthesia and plus deep 
reflexes. 


Case 4.—A salesman, aged 54, developed sacro-iliac pain radiating down 
the outer aspect of the left thigh and leg. In three days this was replaced by 
a dull ache in the upper third of the outer aspect of the leg. There was no 
fever. The left patellar reflex was absent and the abdominal reflexes were 
weak. 

Case 5.—A married woman, aged 30, was nervous, apprehensive, and emo- 
tionally unstable for seven months following marital trouble. She had lanci- 
nating pains in the extremities, chest and lower spine. There was no fever. 
After three months examination revealed generalized muscular tenderness, 
segmental hyperesthesia and irregular pupils, one reacting sluggishly. 


Case 6.—A business man, aged 38, had a nonconfining illness marked by 
lassitude, irritability, loss of weight and apathy in July, 1919. In April, 1920, 
these symptoms recurred with added mental anxiety and hyperthyroid mani- 
festations. Discovery of tooth infection led to radical dental surgery followed 
by a two months’ improvement. In August, 1920, sudden headache, gastro- 
intestinal disturbance, scalp pain and a twelve day fever averaging 100 F. 
appeared. Improvement was succeeded in January, 1921, by the “onset of 
abdominal discomfort with eructatiofi of gas after meals, intestinal distention, 
obstinate constipation, soreness and deep-seated dull pain in the lumbar and 
abdominal muscles, frequent micturition and pain in the scalp. The tem- 
perature averaged from 99 to 100.3 F., with a few remissions for one month, 
and anorexia became extreme.” Neurologically there were hyperactive deep 
reflexes, a bilateral Babinski sign and left homonymous optic disk pallor. 

Clinically, the authors comment on the fact that all but one of the patients 
were ambulant, and that two of the six exhibited abnormal pupillary phenomena 
suggesting neurosyphilis. They further call attention to the following clinical 
variants: “Insomnia, emotional instability, absent or very slight rise in tem- 
perature, the predominance of purely spinal phenomena, such as intermittent, 
dull, boring pain of a vague, shifting character, muscular sensitiveness, scalp 
pain, bladder disturbances, plegias and alterations in reflex behavior.” 

A summary of the serologic findings shows that the fluid pressure was con- 
siderably increased in two instances; there were 18, 25, 12, 15, 22 and 185 cells, 
respectively; the globulin test was ++ in Cases 1 and 6; sugar reduction 
was increased in four cases, strikingly so in Case 2; the Wassermann reaction 
was always negative with 2 c.c. of fluid, and there were the following gold 
curves : 0111200000, 0112210000, 0011110000, 0121110000, 2222345321. There was 
no reaction in Case 4. 

The authors regard all the cell counts as abnormal. In Case 6 there were 
34 per cent. neutrophils, and Cornwall is of the opinion that the number of 
these cells is higher in encephalitis than in anterior poliomyelitis. Much diag- 
nostic stress is given to the sugar increase. The gold curves are interpreted 
as being in favor of encephalitis. 

Neurologists should be particularly interested in case reports of atypical 
encephalitis, because at this time a great number of rather vague and undif- 
ferentiated neuropsychiatric syndromes are being presented in clinic practice 
as suspected cases. In a disease such as encephalitis, which has such a protean 
clinical expression, there is always danger of it being made too inclusive. It 
is possible that puzzling clinical pictures may in this way escape exhaustive 
study. The authors have carefully investigated their cases and presented 
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justifiable tentative diagnoses, but not necessarily final ones. The experience 
of Solomon and others shows that it is sometimes fallible to exclude neuro- 
syphilis on the basis of the serologic findings. There is no blood serum Was- 
sermann reaction recorded for Case 1; in Case 2 the fluid was negative, but 
after a course of arsphenamin medication; Case 3 hardly justifies a conclusive 
opinion either from the clinical or from the serologic standpoints. 


Srrecker, Philadelphia. 


THE NATURE OF SO-CALLED IDIOPATHIC EPILEPSY ACCORDING 
TO RECENT STUDIES. P. Pacniez, Presse méd. 29:582 (July 23) 1921. 


This ts a comprehensive and interesting review of various current concep- 
tions of the epilepsies, and of the progress that has been made along different 
lines, especially in investigating the mechanism of traumatic cases and in 
experimenting with protein therapies. 

The conceptions of idiopathic epilepsy formulated a number of years ago 
are still current. Epilepsy is probably the resultant of two factors: (1) a con- 
genital or acquired lesion of the nervous system which constitutes a predispo- 
sition; (2) an intoxication, generally alimentary, that constitutes the precipi- 
tating cause of the paroxysm. The brain lesion assumed to antedate the 
initial attack is probably residual from a local injury which may have been 
traumatic but which is oftener infectious or toxic. 

French observers working over the war material found that partial or gen- 
eral epileptic seizures supervened in from 10 to 20 per cent. of serial cases 
of cranial injuries. The greatest incidence was seen in the series longest 
observed. These attacks appeared after a latent period, of from three to five 
months usually, or from five to ten months (in one fifth of the cases). Jack- 
sonian was more frequent than general epilepsy. The form of the scar tissue, 
not the destructive lesion itself, seems to be responsible, as shown by the fact 
that the more scar tissue there is, the greater the risk of epilepsy. The long 
latent period before attacks corresponds to the cicatrization of the lesion. 

Some vasomotor disorder at the cortical level, whether anemia or stasis, 
occasions the crisis of grand or petit mal. Anemia itself must be sufficient, 
because in certain cardiac cases the suppression of systole causes these symp- 
toms: for three seconds, vertigo; seven to eight seconds, fainting; twelve to 
fifteen seconds, epileptiform convulsions. Leriche is quoted as having actually 
observed anemic phenomena in the exposed brains of two subjects with cranial 
injuries. Another observer found each convulsion preceded by spasm of the 
retinal arteries which began ten or twenty seconds before the convulsion and 
persisted throughout in cases of status epilepticus. 

Alimentary intoxication is still conceded to be the most important precipi- 
tating factor in idiopathic cases. The accumulation of normal waste products 
sometimes plays a part, as also does polyglandular insufficiency. “Colloido- 
clastic shock” (choc colloidoclasique of Widal et al.) may be involved. Pagniez 
does not believe that the epileptic seizure is an example of pure anaphylactic 
crisis; the stereotyped manifestations of the former cannot be identified with 
the varied phenomena of the latter. 

Of the protein therapy experiments reported, one of the most notable was 
that of Edgeworth who claimed a complete symptomatic cure in 40 per cent. of 
a short series. These subjects received small doses of peptone intravenously. 


Autoserotherapy has been unsuccessful. : 
Huppieson, New York. 
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FEVER REACTION IN PATIENTS WITH MENTAL DISEASE FOL- 
LOWING INTRAVENOUS INJECTIONS. W. Jacost, Ztschr. f. d. ges. 
Neurol. u. Psychiat. 24:89 (July 10) 1921. 


Four catatonic patients were given 250 c.c. of Ringer’s solution by intra- 
venous injection. The rise of temperature in one case lasted seventy-two 
hours. Repetition of the injection three days later (subcutaneously) brought 
about collapse in one of the patients. 

Fifty patients were each given 50 c.c. of Ringer’s solution intravenously. 
Twelve of fourteen patients, whose condition had been diagnosed as hebe- 
phrenia, reacted with fever of 38 to 40 C. (1004 to 104 F.); four catatonic 
patients had high fever; patients with paranoid dementia praecox gave but 
slight reaction. Of fifteen hysterical patients only one reacted to 38 C. 
(100.4 F.). In eight manic patients the temperature rise was less than one 
degree. In four patients with presenile depressions, including two who had 
arteriosclerosis, the fever ranged from 38.3 to 39.2 C. (100.9 to 102.5 F.). The 
schizophrenic patients reached the maximum fever point in from four to five 
hours. As a fever accompaniment there was a neutrophilic leukocytosis and 
eosinophilia. Although Ringer’s solution produces cell injury, fever is less 
often effected than by physiologic sodium chlorid solution. This is explained 
by the theory that the addition of calcium and potassium to the cells prevents 
their substitution through the sodium-ion, and thus chemical irritation of the 
heat producing centers resulting in albumin destruction is avoided. The blood 
platelets and cells are particularly sensitive. Salt-free Ringer’s solution pro- 
duces only a mild temperature rise, but abdominal infusion of salt solution 
gives definite fever. Inhibition of heat-producing centers by means of large 
doses of morphin and hydrated chloral prevented the febrile manifestation fol- 
lowing injection of Ringer’s solution. Therefore, the explanation of the fever 
of schizophrenic patients solely on the basis of increased reactivity of the sym- 
pathetic thermogenetic center seems unlikely because outspoken vagatonia is 
demonstrable in praecox and excited catatonic states. As a contrast we may 
consider the high tolerance for carbon hydrate, marked epinephrin glycosuria, 
and diacetic and acetonuria. On the other hand, we find a sympatheticotonic 
picture in involution melancholia. The author’s conclusion is that in the course 
of dementia praecox certain peculiar substances foreign to the plasma are 
formed, which are injured through the kation sodium, and that the products of 
degeneration act as irritants to the temperature regulating centers. 


Strecker, Philadelphia. 


LESIONS OF THE BRACHIAL PLEXUS ASSOCIATED WITH RUDI- 
MENTARY RIBS. Percy Sarcent, Brain 44 (July) 1921. 


Sargent quotes from the literature on the subject and mentions investiga- 
tions which show that there are distinct relationships between the presence of 
cervical ribs, anomalies of the first thoracic ribs and the structure of the 
brachial plexus. Not only do anomalous ribs cause changes in the structure 
and relationships of the brachial plexus, but also in the cervical and sympa- 
thetic nerves and the vessels of the neck, giving rise, more frequently than is 
suspected, to painful disturbances. 

Symptoms due to cervical ribs are usually brought on by trauma and strain 
when sudden in onset; by continued friction of the nerves against the ribs or 
the “nonossified costal process” from respiratory movements, when gradual in 
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onset. The fibrous band which exists between the anomalous rib and the first 
thoracic rib causes an acute angulation of the lower cord of the plexus and 
on inspiratory movement is pulled taut. Cervical ribs are usually bilateral, but 
the symptoms are invariably worse on one side than the other. 

The symptoms are pain, paresthesiae, disorders of circulation, sensory dis- 
turbances in the cutaneous areas, weakness, wasting of tissue and altered 
electric reactions—depending on whether afferent, efferent or sympathetic nerves 
are involved. S. Kinnier Wilson is quoted as calling attention to a characteristic 
peculiarity in muscular wasting—namely, a picking out of the abductor brevis 
and opponens pollicis (seventh cervical) to the exclusion of other thenar mus- 
cles (eighth cervical). In thirty-two cases of the author’s series, the sixth, 
seventh and eighth cervical and first thoracic nerve were involved in six cases, 
the seventh and eighth cervical and first thoracic in fourteen, and the seventh 
and eighth cervical in twelve. The seventh and eighth cervicals, as is seen, 
were affected in all. 

Sensory alterations were present in 40 per cent. of the cases. The anatomic 
arrangement found in most of these cases was that of an absent first thoracic 
nerve with the eighth cervical supplying the area. Not all cases are due to 
cervical ribs. There are occasionally found large nerves from the first thoracic 
which pass over the first rib and become subjected to stretching and irritation. 

As to treatment, operation offers the most hopeful results. Following Stiles, 
the author believes that removal of the cervical rib, any fibrous bands and 
sometimes a portion of the first thoracic rib is required. Other treatment con- 
sists in greater use of the opposite arm, carrying the affected arm in a sling, 
massage, muscle training and change of occupation. 

The author was able to follow twenty-seven of his operative cases and 
found that nineteen of these patients were cured of pain and the rest consid- 
erably relieved. Usually the relief of pain and other symptoms is immediate, 
but when it is not, there is some question of incomplete removal of the under- 
lying factor. Some patients whose recovery is apparently delayed recover after 


a more extended time. 
Patten, Philadelphia. 


THE AFTER-EFFECTS OF EPIDEMIC ENCEPHALITIS IN CHIL- 
DREN. D. Paterson and J. C. Spence, Lancet 2:491 (Sept. 3) 1921. 


These authors summarize the after-effects in twenty-five cases of lethargic 
encephalitis occurring in children from 3 months to 11 years of age. The 
diagnosis in each case was made only after examination of the cerebrospinal 
fluid and a careful study of the ultimate course of the disease. Their cases 
were all physically and mentally normal prior to the onset of the encephalitis. 
One child, aged 21 months, died on the seventh day of illness, the diagnosis 
being confirmed at necropsy. Five cases are recorded in which the patients 
recovered completely, one in which the patient was mentally normal with slight 
ataxia one year after the onset. Seven cases resulted in permanent and hope- 
less idiocy. Two of these seven patients had spastic diplegia with “scissor legs” 
and contractures, and one, rigidity of the extremities with purposeless move- 
ments. In eleven cases minor degrees of mental deficiency (imbeciles in the 
usual meaning of the term) are reported. One patient, one year after the 
onset, now 8 years of age, presents a paralysis agitans syndrome; another, three 
years after a five weeks’ illness has been convicted of theft on several occa- 
sions and is considered an incorrigible thief; three are attending special schools 
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for mentally defective children. The effects of lethargic encephalitis in infants 
and young children are much more serious than in older children. Of those 
affected before the age of 12 months only one has made a complete recovery 
and four are considered idiots. The after-effects of encephalitis appear to be 
in direct proportion to the severity of the initial attack. Some degree of 
mental deficiency may be expected from the illness if the stupor and lethargy 
persist for three or four weeks in a young child. If, on the other hand, the 
illness is brief, with stupor for a few days only, complete recovery will prob- 
ably result. The younger the child at the onset of the disease and the longer 
the acute phase of the illness, the greater will be the degree of the mental 
deficiency which follows it. The physical results from encephalitis in child- 
hood may include spastic diplegia, hemiplegia, symptomatic paralysis agitans, 
muscular rigidity and tremors. 
Potter, Mercer, Pa. 


PATHOGENIC NOTES ON GENERAL PARALYSIS. L. MarcnHanp, 
Presse méd. 29:695 (Aug. 31) 1921. 


This is an attempt to show that general paralysis of the insane, according 
to the accumulated evidence at hand, is probably not due to syphilis but to 
some unknown agent, perhaps a filtrable virus. The spirochete of syphilis in 
the brain of a person with general paresis may be an associated or secondary 
infection. 

Marchand emphasizes meningeal lesions and considers them of primary 
importance. A primary parenchymatous encephalitis with secondary and 
delayed meningitis, having an irritative origin from the proximity of nervous 
lesions, may be disputed. Postulating meningitis as primary, the author con- 
cludes that since the spirochete has been found only in the gray matter of 
paretic brains and never in the cerebrospinal fluid, pia mater, or vascular 
walls, it cannot reasonably be considered the sole cause of general paralysis. 
He admits that some cases must have a complication of syphilitic meningitis 
and general paralysis. 

Arguments are also adduced against accepting positive Wassermann reac- 
tions as conclusive proof of syphilis, both on account of the greater number of 
positive reactions to sensitized antigens and because of the (alleged) appear- 
ance of positive Wassermann reactions in nonsyphilitic subjects after intra- 
venous injections of arsenic preparations, due to a liberation of hepatic lipoids. 


Hupp.Leson, New York. 


THE USE OF LUMINAL SODIUM IN EPILEPSY. J. T. Fox, Lancet 
2:558 (Sept. 10) 1921. 


The author does not claim that sodium phenolbarbital is a curative drug 
in epilepsy, but he does believe that it lessens the frequency of the convulsive 
seizures. The report summarizes the results of the administration of the drug 
to sixteen persons with ordinary epilepsy who were subject to major attacks at 
fairly regular intervals, but gave no signs of mental defect or deterioration. Most 
of the patients were taking bromid when the phenolbarbital administration was 
started, and the drug was continued, as the author felt that deprivation of 
the bromid would alter incidence of the seizures. The sodium phenolbarbital 
was given in 1 and 2 grain doses daily, usually at bedtime. The convulsive 
seizures were reduced in number in every case. During the three months 
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period these patients, with one exception, gained from 1 to 10 pounds each. 
In five cases the general mental condition remained stationary, four were more 
cheerful and alert. Three of the sixteen, however, became more irritable than 
formerly; one girl of 15 years, who gained only 1 pound in three months and 
in whom the average incidence of seizures was reduced less than one per 
month, became dull mentally and showed an aphasia; two boys aged 13 and 
11 years, respectively, became dull and stupid under the usual dosage, but 
improved when the dose was reduced. As with other drugs used in epilepsy, 
phenolbarbital sodium seems to give better results in cases subject to major 
attacks. Potter, Mercer, Pa. 
THE EXTENT OF SYPHILIS AND THE WASSERMANN REACTION 
—SYPHILITIC CHARACTER OF “IDIOPATHIC” EPILEPSY. 
FE. Lereppe, Presse méd. 29:949 (Nov. 30) 1921. 


This is a consideration of the cltims of syphilis to an etiologic status in 
idiopathic epilepsy. The writer believes that their occurrence together is no 
coincidence, but that the epileptic syndrome is often directly referable to syph- 
ilis, sometimes acquired but generally hereditary. 

He accepts second-generation heredity, considering the acquired syphilis of 
a patient’s grandparent responsible for the former’s “idiopathic” epilepsy in an 
illustrative case. Negative blood Wassermann reactions are disregarded, and 
clinical points are emphasized. Fourteen typical epileptic cases are tabulated, 
and it is claimed that the evidence for syphilis is conclusive in at least six. 
For the rest, syphilis is as reasonable a cause as any other. Results of anti- 
syphilitic treatment are noted. 

The article is valuable for calling attention to the not uncommon neuro- 
logic error of stressing negative blood and fluid findings. It also suggests that 
there is more syphilis in chronic affections than is generally recognized. 


HuppLeson, New York. 


THE SIGNIFICANCE OF SOME EARLY SYMPTOMS OF NERVOUS 
DISEASE. J. S. Bury, Lancet 2:549 (Sept. 10) 1921. 


Bury calls attention to the significance of pain, numbness, motor disability 
and the plantar reflex in the early diagnosis of nervous diseases. In his 
opinion, medical men do not give adequate consideration to the analysis of 
subjective symptoms; for example, constant headache, made worse by noise 
or movement, may be an early symptom of brain tumor; temporary numbness 
may precede a hemiplegia or the onset of disseminated sclerosis; weakness of 
muscle groups may indicate the beginning of multiple sclerosis, and a transient 
plantar extension reflex or ankle clonus may precede the characteristic symp- 
toms of disseminated sclerosis by months or years. He believes we should 
never make a diagnosis of hysteria without a careful consideration of the 
future developments in the case. Serres. Mercer. Pa. 
CHRONIC PROGRESSIVE EXTERNAL OPHTHALMOPLEGIA. 

F. Terrien, Presse méd. 29:937 (Nov. 26) 1921. 


This disease is considered congenital and of unknown etiology. Though 
typically limited to the extrinsic eye muscles, it is possibly in some cases the 
precursor of more widespread central nervous affections, such as tabes, multiple 
sclerosis, bulbar palsy, progressive muscular atrophy or chronic anterior polio- 
myelitis. 
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Onset should be observed between the ages of 6 and 10, but three cases 
out of a series of thirty-four appeared between the ages of 30 and 60. Ptosis 
is usually the first symptom and generally remains moderate until after the 
eyeballs have become quite immobile during the slow progress of the disease. 
Diplopia is not experienced. Both eyes are always affected, not necessarily to 
the same extent. Visual acuity and eyegrounds are normal, the Wassermann 
reaction negative, and (in cases in which the diagnosis is unquestioned) the 
nervous system is otherwise intact. Huppieson, New York. 
REFLEX EPILEPSY. Ericu Rosenuain, Ztschr. f. d. ges. Neurol. u. 

Psychol. 64:99, 1921. 


According to Rosenhain, the concept of reflex epilepsy arose on experi- 
mental grounds, Brown-Séquard being the founder of the doctrine. In the 
early days many cases with hysterical seizures were considered to be of this 
nature. The rare cases that are reported at present will not stand close 
scrutiny. On the one hand, they do not show the symptoms which are sup- 
posed to be characteristic of reflex epilepsy, and, onthe other, they do not 
correspond to the character of the lesion at fault. “Thus reflex epilepsy is 
being consigned to the land of the shadows. May this contribution assist in 
digging its grave.” . 

One interesting case is mentioned im which, on account of injury, the fourth 
finger had to be amputated. Later, epileptic attacks came on which always 
began in the stump of this finger and went on to involve the arm, face, and 
the whole of the left side of the body. With a diagnosis of reflex epilepsy 
the scar was excised, but without relieving the symptoms. At necropsy a large 
tumor of the right precentral cortex was discovered. 


FREEMAN, Philadelphia. 


TONUS AND MOTOR FUNCTION IN OCULOMOTOR DISTUR- 
BANCES. A. Litvak, Rev. Neurol. 27:331 (April) 1920. 


Litvak distinguishes between lid ptosis due merely to hypotonus of the 
ocular musculature and that dependent on actual paralysis or paresis of the 
controlling nervous mechanisms, directing especial attention to the fact that 
the former, particularly if well marked, is practically pathognomonic of 
syphilitic disturbance. In such hypotonic cases, it will be found that even in 
complete drop (static) the lid may be voluntarily raised and, if unilateral, 
the affected lid may be made to exhibit a functional activity equal to that of 
the sound side; in other words, in hypotonia the disturbance is purely static, 
while in paralytic states it is both static and dynamic. The author comments 
on the relatively frequent association of such hypotonic states and ipsolateral 
optic atrophy, speculating on its significance in point of direct causal relationship. 


RAPHAEL, Ann Arbor, Mich. 


PSYCHOGENIC LIMPING IN POST-EPILEPTIC TRANCE. Enricu 
RosENHAIN, Ztschr. f. d. ges. Neurol. u. Psychol. 64:96, 1921. 


Rosenhain describes the case of a soldier wounded in the face, who was 
unconscious for three days, and who on being taken back to the hospital had 
a typical epileptic convulsion. On recovery from the convulsion the patient 
remained in a trance for the rest of the day. He was fully disoriented, his 
face was blank, he could hardly answer any questions, spoke explosively, had 
perseveration of movements and spent hours limping around the room. 
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Next morning when he had recovered he could walk perfectly well, and 
had no memory of limping the day before. On going into his history it was 
found that four years previously, following a wound of the leg, he had limped 
for several weeks. : 

The author concludes that this is a manifestation of the hypersuggesti- 
bility seen also in many of the psychoses, sometimes in brain tumors, and after 
attempts at suicide—whenever there is a disturbance of the normal balance of 
FREEMAN, Philadelphia. 


THE CURABILITY OF TUBERCULOUS MENINGITIS. Francis Harsitz, 
Am. J. M. Se. 161:212, 1921. 


This author commences his article by laying emphasis on the many exam- 
ples of cured tuberculosis. Infection of lymph glands, bones, joints and skin 
go on to arrest and cure. Pulmonary tuberculosis certainly does the same. 
This is also true of infection of the genito-urinary tract. Infection of serous 
membranes, such as the pleura and peritoneum, may be arrested and “cured.” 

In a discussion of tuberculous meningitis, the author cites about forty cases, 
cured or arrested. He recalls the cases of pseudotumor which Oppenheim 
thought were tuberculous meningoencephalitis. ¢ 

Barth, in 1894, described the case of a patient who had had tuberculous 
meningitis twenty-five years before and who recovered. He died of pulmonary 
tuberculosis and showed, at necropsy, signs of old leptomeningitis. A num- 
ber of similar examples are given, including one by the author. He concludes 
that tuberculous meningitis, particularly in those over 2 years of age, may 


be cured. 
Kraus, New York. 


A METHOD OF DETERMINING THE EARLY REGENERATION OF 
NERVE FIBERS AT OPERATION. Jutius Y. Matone, Arch. Surg. 
3:634 (Nov.) 1921. 


As Malone states, we have had no way of determining whether or not 
axis cylinders are passing through an injured portion of a nerve except by 
stimulating the nerve trunk central to the lesion and noting whether this is 
followed by contraction of the muscles innervated by that nerve. Making use 
of the fact that when a peripheral nerve is stimulated by the application of 
cold to the skin in human beings or by direct stimulation of the trunk in ani- 
mals there is a reflex stimulation of the respiration, blood pressure and reflex 
contraction of muscles innervated by nerves other than the one stimulated, 
_ he offers a new method of accomplishing this result. An electrode is used, 
carrying a “threshold” current (one sufficiently strong only to stimulate the 
respiration) and is applied 1.5 or 2 cm. distal to the injured portion of the 
nerve. He states that by using this test much time can be saved by exploring 
the nerve in question, if in doubt, as in dogs reflex contraction of the muscle 
was noted as early as five weeks after suture. This suggestion seems a good 


one and certainly should be tried. , 
— RopMAN, Philadelphia. 


THE CAUSE OF SO-CALLED IDIOPATHIC HYDROCEPHALUS. 
Watter E. Danny, Johns Hopkins Bull., No. 361, March, 1921, p. 67. 


The author divides obstructive hydrocephalus into two groups: one in 
which the aqueduct of Sylvius and the foramina of Lushka and Magendie are 
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closed, the. other, which he designates as the communicating type, in which 
the obstruction lies in the cisterns or in their main branches. The latter type 
produces the hydrocephalus by preventing the fluid in the ventricles from pass- 
ing from them to the subarachnoid spaces. The majority of cases of com- 
municating hydrocephalus are sequelae of meningitis. More rarely congenital 
failure of development of the cisterns or their branches, or tumors, may pro- 
duce the same end-result. The proof of the existence of these basilar 
obstructions has been obtained by the injection of air into the ventricles 
(ventriculography), as well as by the injection of India ink postmortem. The 
same results have been obtained experimentally by artificial destruction of 


the patency of the mesencephalic cistern. 
P Kraus, New York. 


ORIGIN OF HALLUCINATIONS.  HeEtnricH 3ECKEL, Monatschr. f. 
Psychiat. u. Neurol. 48:407 (Dec.) 1920. 


According to the author, hallucinations depend on two factors: first, a 
general disposition or tendency—the fundamental groundwork on which hal- 
lucinations develop; and second, certain exciting factors which act as the 
immediate cause of the outbreak. The “disposition” is dependent on an 
absolute or a relative hyperirritability of the cortex, or more properly, on 
the cortical sense centers. According to type, they may be separated into 
associative and dissociative hallucinations. The “disposition” for the occur- 
rence of associative hallucinations consists in an increased irritation or 
increased irritability of the whole cortex. This is found most typically in the 
toxic psychoses but also occurs under certain conditions in the psychopathic 
constitution. The disposition to the occurrence of dissociated hallucinations 
is found in sleep, in the dream-states (Dammer zustanden) and in schizo- 
phrenia, because in these states the normal conscious control is lost. The 
loss of this higher conscious control leads to a partial dissociation of cor- 
tical functions and allows some of the lower psychic and cortical functions 
to assume an increased, independent activity. This increased independent 
activity of the sense centers furnishes the disposition or groundwork on which 
hallucinations form. In the presence of an appropriate disposition certain 
exciting factors must act to produce the hallucinations. These exciting factors 
may come from the intellectual sphere, through feelings and emotions, from 
the sensory sphere, through sensory stimuli, or from impulses arising in the 
subconscious. 

SELLING, Portland, Ore. 


DIAGNOSIS OF MULTIPLE SCLEROSIS. Jutius Scuuster, Ztschr. f. d. 
ges. Neurol. u. Psychol. 65:1, 1921. 


Schuster describes the finding of very large multiple lesions in the brain. 
In these, by means of Jahnel’s method of silver impregnation, he was able to 
find numerous spirochetes. According to the photographs they are undoubt- 
edly spirochetes, but there is more than a suspicion that Schuster’s case was 
one of juvenile paresis. The patient had delusions of grandeur, dementia, 
ptosis and a positive Wassermann reaction in the blood and spinal fluid, together 
with intention tremor and speech defect. Pupillary reactions were normal, 
and nystagmus was doubtful. When there is so much argument about the 
finding of spirochetes in multiple sclerosis, it would be unwise to accept any 


case in which syphilis was a complicating factor. : : 
yP FREEMAN, Philadelphia. 
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NOTES ON MY PUPILLARY PHENOMENON. Monatschr. 
f. Neurol u. Psychiat. 49:1 (Jan.) 1921. 


In 1908 the author described a pupillary phenomenon which he had found 
in some cases of hysteria and in some cases of epilepsy. The reaction con- 
sists of a dilatation of the pupil, accompanied by a reduction or even loss of 
the light reaction. The test is carried out as follows: The patient is seated, 
with head tipped well back. The hands are crossed and grasp those of an 
assistant. Firm, continued pressure of the hands is essential. The normal 
person shows a little pupillary dilatation with no essential change in the light 
reaction. 

Subsequent investigations have confirmed these results. The author finds 
that it is chiefly in sympathicotonic persons that positive tests are obtained. 
He believes that the mechanism of the positive test is based, at least in part, 
on stimulation of the sympathetic (dilator) fibers. 

SELLING, Portland, Ore. 


News and Comment 


DR. MILLS HONORED 


Dr. Charles K. Mills of Philadelphia was elected an honorary member of 
the Dutch Society of Psychiatry and Neurology, at the time of the celebration 
of its Fiftieth Anniversary in Amsterdam, on Nov. 17, 1921. 
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AMERICAN NEUROLOGICAL ASSOCIATION 
Forty-Seventh Annual Meeting, June 13-15, 1921, Atlantic City, N. J. 
Siwney I. Scuwas, M.D., President 


DISTORTIONS OF THE VISUAL FIELDS IN CASES OF BRAIN 
TUMOR. (SIXTH PAPER.) THE FIELD DEFECTS PRODUCED 
BY TEMPORARY LOBE LESIONS. Presented by Dr. Harvey CusHIne, 
Boston. 


1. The temporal lobe is a common seat of cerebral tumor (fifty-nine cases 
in a series of 276 verified supratentorial tumors). 

2. In the fifty-nine verified temporal lobe tumors, perimetry, owing to the 
advanced stage of the process, was precluded in twenty cases, but of the 
remaining thirty-nine, homonymous field defects indicating involvement of the 
temporal loop of the optic radiation, were present in thirty-three instances. 


3. Heretofore the most important symptom for temporal lobe localization 
has been the occurrence of the so-cailed uncinate fits, but in this series, even 
including as such all attacks of petit mal without gustatory impression, they 
have been recorded in only twenty-four cases. 


4. Visual hallucinations have been a frequent symptom of the temporal 
tumors in this series (thirteen out of fifty-nine cases). 


5. Auditory phenomena as recorded in this series are conspicuous by their 
absence. In only a few cases has there been tinnitus and rarely some lower- 
ing of sound perception. 


6. The chief errors of diagnosis arise (1) when, with a total median hemi- 
anopsia, the occipital lobe is considered to be the tumor seat, (2) in the absence 
of demonstrable field defects, when symptoms supposedly of cerebellar origin 
are to the fore. 

Hence it is fair to conclude that perimetry gives us information of para- 
mount diagnostic value, particularly in the early recognition of temporal lobe 
tumors, the partial field defects short of hemianopsia being especially char- 
acteristic of involvement of the optic radiation in this region. 


DISCUSSION 


Dr. Foster Kennepy, of New York, said that about ten years ago, Dr. 
Cushing invited him to Johns Hopkins to discuss a series of temporal tumors 
which he had studied rather carefully. In none of that series had he found 
defect in the visual fields, of which Dr. Meyer had spoken. He did not know 
then of the existence of “Meyer’s loop” and had made careful perimetric 
tracing in only five cases. After Dr. Meyer had pointed out his deficiency, 
he had been able in New York to verify the discoveries of Dr. Cushing and 
believed that was a valuable procedure in the diagnosis of temporal growths. 
Having asked permission to revert to a previous discussion germane to this 
paper, Dr. Kennedy spoke of Dr. Cushing’s inability to find hearing defect 
in cases of temporal lobe tumors. This had also been the experience of the 
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speaker, and its explanation lay in the bifurcation of the auditory fibers unit- 
ing each auditory nerve to both hemispheres. He was surprised that Dr. 
Cushing had not been prepared to find subjective visual phenomena in cases of 
temporal tumor, as it had long been known that this is the one brain area, 
disease of which can cause complexly constructed visual hallucinations. 
Hughlings Jackson long ago pointed out this phenomenon. In his cases the 
spectres were constant for each individual, and the same had been true in the 
speaker’s experience. 

Dr. Kennedy thought it of value to speculate on why hallucinations of such 
extraordinary complexity should occur through irritation of this one area only. 
Irritation of the occipital lobes produces subjective visual phenomena, but of 
a very crude gross character. From occipital lobe lesions one obtains colorful, 
spectroscopic appearances, but from irritation of the temporosphenoidal lobes 
are produced hallucinations of persons and scenes—a kind of mirage. These 
are almost always constant for each patient. He had asked his biologic 
friends if it could be possible that an area of the brain like the hippocampal 
lobes which in the lower vertebrates through their acute sense of smell, per- 
forms some intellectual functions, could carry out at the earliest period of 
human life time primitive psychical functions and act as a store house of 
infantile memory. This hypothesis was based on the fact that each individual 
in his development from embryonic to adult life passed through successive 
stages analogous to those through which had passed the race. According to 
this idea memory pictures might be laid down in a very early period of life 
in the temporosphenoidal lobes and in a later period a more highly placed 
mechanism perhaps in the frontal areas might be put to the same purpose. 
These early memories would pass into subconsciousness and only be occasionally 
facilitated to consciousness and in the presence of gross irritation of this 
area. Such incoordinated resuscitations of memory pictures of a long past and 
forgotten time of life may account for the phenomenon of the “déja bu’—that 
odd sense of having lived through similar experiences which has come often 
to everyone, references to which are scattered throughout our literature and 
which to some are an intimation of an immortality in the past as well as in 
the future. 


Dr. LA SALLE ARCHAMBAULT of Albany said that to the men who had devoted 
considerable time to the study of anatomy, Dr. Cushing’s splendid communi- 
cation was a source of comfort and gratification. It meant that some of the 
conclusions reached by the anatomist, which only too frequently were regarded 
as having a purely academic interest, had eventually been substantiated by 
critical neurosurgical observation and thereby acquired actual significance in 
the practical interpretation of important clinical problems. 

Dr. Cushing’s detection of quadrantal defects in the visual fields in cases 


of temporal lobe tumors was.a reward for the anatomist and an inspiration 
to continue with renewed fervor the painstaking labor of laboratory research. 

From his own studies of the intracerebral visual paths, Dr. Archambault 
was led to believe that the fibers of the geniculo-calcarine tract engaged in the 
ventral detour around the anterior portion of the temporal sphenoidal horn 
were mainly those fibers derived from the antero-inferior portion or segment 
of the geniculate body. Under these circumstances one expected an upper 
quadrantal defect to be especially characteristic of anterior temporal lobe 
tumors, whether this tumor was located near the superior or the inferior 
aspect of the temporal lobe. It seemed very evident from the charts and 
diagrams, that this was more frequently the case. 
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The speaker was glad that Dr. Cushing had questioned the propriety of 
designating the ventral detour by the term “Meyer’s loop.” While it was 
acknowledged that we were profoundly indebted to Dr. Adolf Meyer for his 
many valuable and illuminating contributions to the anatomy of the cerebral 
tracts and more particularly perhaps to the geniculo-calcarine tract, it was 
only fair to call attention to the fact that the geniculo-calcarine tract as such, 
including its ventral detour was originally described by early investigators, 
notably by Niessl, von Mayendorf and by Archambault. This criticism was not 
intended as a suggestion that the name of some other individual be substituted. 
It was preferable to abandon all such nondescriptive terminology and to call 
this loop the ventrosphenoidal loop. 


Dr. CHartes A. Extsperc of New York said that he had recently operated 
on a patient of Dr. Tilney’s, who had signs referable to the left temporal lobe. 
In this patient there was evidence of a disturbance in the visual fields: while 
for form there was complete homonymous hemianopsia, he failed to recognize 
the movement of a finger or an object in the right lower quadrant of each 
visual field. The patient*had a temporal lobe tumor. 

The so-called “Meyer’s loop” corresponds roughly to what Henschen called 
the inferior longitudinal fasciculus, which runs around the posterior and inferior 
horn of the lateral ventricle. 

Unfortunately, it is not knowy what course the central fibers take. In 
several patients with temporal lobe tumors there have been large scotomas 
and more attention ought to be paid to enlargements of the blind spot. Special 
attention was recently called to this by Dr. de Schweinitz of Philadelphia. 

Dr. WititAM G. SprLter, of Philadelphia, said that Dr. Frazier and he had 
been considering the lesions of the pituitary body in regard to the visual fields, 
and he would be pleased if Dr. Cushing would emphasize the differences in 
the fields of vision of pituitary and temporal lobe lesions independent of 
other findings indicating the location of the lesion, as Dr. Cushing had stated 
the cutting of the visual fields might be the only localizing sign of tumor. 

Dr. Cushing had said in the presentation of one of his cases that the preser- 
vation of the fixation point was a proof that the tumor could not be at the 
chiasm. Dr. Spiller asked for an explanation of this statement. 

Visual hallucinations mentioned by Dr. Cushing had interested Dr. Spiller 
for a long time as a localizing sign of a lesion. Some years ago he diagnosed 
a tumor of one occipital lobe, partly from the visual hallucinations, and the 
tumor was not on the side on which it was supposed to be. He had doubted 
whether visual hallucinations from irritation of the visual paths were always 
in the blind fields. 


Dr. Wetts P. Eacieton, of Newark, said that early in his experience he 
had felt the need of further neurological and surgical knowledge and had gone 


_to Dr. Cushing to obtain the proper technic. From him he had learned the 


importance of the perimetric examination in diagnosing tumors of the temporo- 
sphenoidal lobe. He stated that all the findings of tumor manifestations given 
in Dr. Cushing’s paper were present without exception in all abscess cases. 
They were often overlooked because of the lack of a proper examination. 

Dr. Apotr Meyer, of Baltimore, felt that it was a very interesting fact that 
we dealt with a condition evidently influenced greatly by the propinquity of 
the uncinate region, influence on which is known to produce more or less 
dreamy states, and it is known that any tendency to dreamy states is the most 
fertile opportunity for the formation of hallucinations. He believed that the 
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more diffused irritation of the optic path is more likely to give constructive 
and pictorial hallucinations than something irritating more local. 


Dr. Morton Prince, of Boston, said that he thought Dr. Kennedy had struck 
the right note. It was a question of interpretation. While it is true that 
hallucinations may be due to cerebral or cortical irritation it did not follow 
at all that the hallucination itself is correlated with any focal region of the 
brain. Dr. Kennedy had struck the right note when he said that it was as 
with dreams—that the irritation or stimulus, or whatever it may be, calls up 
previous memories, fixed memories of life, which functioning produce the hal- 
lucination. Dr. Prince said he put that remark in as a sort of caveat, which 
he would later explain in a paper which would be presented. 

Dr. Harvey CusHING said that he was unconsciously led aside and evi- 
dently the Society had been led aside into the discussion of things which were 
of only secondary consideration. 

The essential point was that in the geniculo-calcarine pathway (and that was 
what Dr. Meyer definitely called attention to) the fibers pursue a definite course 
throughout the pathway, and that course, curiously enough, is the same as the 
one pursued in the optic nerves and chiasm and tract. Hence, in spite of a relay 
the dorsal fibers remain dorsal, the ventral, ventral, all the way from retina 
to cortex. 

In spite of the fact that there may be a bilateral auditory representation, 
it nevertheless seemed to Dr. Cushing very extraordinary that there should not 
be some disturbance of hearing, if the transverse temporal gyrus is as impor- 
tant a structure as is, generally assumed. He pointed out in discussing these 
cases that even though the visual pathway bifurcates at the chiasm, neverthe- 
less in the eye on the side of the lesion the defect in the fields may be con- 
siderably in advance of that in the other eye, and he saw no reason why it 
should not be expected to have some comparable auditory disturbance from 
a temporal lesion. If there is, it is less easy to determine. But such symptoms 
as one might detect on the part of the eighth pair appear to be related to the 
vestibular rather than to the auditory mechanism. 

In the discussion of Dr. T. H. Weisenburg’s paper, “Equilibration and the 
Vestibular Apparatus,” Dr. Cushing spoke of the fact that these patients often 
showed certain vertigonous symptoms which suggested a cerebellar rather than 
a temporal localization. 

Dr. Cushing said that he did not know that visual hallucinations were 
chiefly ascribed to the temporal lobe. It was not until he went over and tabu- 
lated the case histories very carefully, that he noticed their particularly com- 
mon occurrence in temporal lesions. 

In answer to Dr. Elsberg, he did not see what enlargement of the blind 
spot could have to do with the localization of temporal lobe lesions. He thought 
it was merely an evidence of general pressure, and consequently had no local- 
izing value. 

Dr. Spiller referred to the pituitary body. He did not believe there was 
any great difficulty, in the ordinary case, of distinguishing between the quad- 
rantal defects produced by pressure against the chiasm and those due to tem- 
poral lesions, because the latter are usually accompanied with a high grade of 
choked disk, and in the former choked disk is excessively rare. He had only 
seen cases in a long service in which there was real difficulty in distinguish- 
ing them. 

Another subject which had been touched upon concerned the macular bundle. 
Perhaps the subject should not have been mentioned and Dr. Cushing said that 


SOCIETY TRANSACTIONS 267 


he did not feel justified in stating definitely that in lesions of the temporal 
lobe, affecting the visual pathway, the macula is more apt to be spared than 
in chiasmal lesions, but nevertheless he thought that it is generally the case. 

Dr. Eagleton’s reference to the field defects seen with an abscess in the 
temporal lobe was of course true. Dr. Cushing did not touch upon abscess 
nor upon traumatic lesions in his presentation, though his entire paper con- 
tained a few examples. He was surprised that fhe studies of the war material 
had not brought out this matter very definitely. He had a brief note in his 
paper regarding abscesses and traumatic lesions, but the paper presented before 
the American Neurological Association dealt entirely with tumor cases. 


SUBACUTE EPIDEMIC ENCEPHALITIS. Dr. J. H. Grosus and Dr. 
I. Strauss, New York. 


The clinical history and anatomic findings of the case here reported demon- 
strate an important departure from the observations made in the acute form 
of epidemic encephalitis. It differs also in many respects from the chronic 
form, as described by Economo. Instead of the infiltrations, adventitial reac- 
tions noted in the acute form and the destructive features of the chronic type, 


we are able to demonstrate in our case a well defined tendency toward a 
reparative process. 

The case might clinically be»grouped with the mild protracted forms of 
lethargic encephalitis, and should be termed subacute epidemic encephalitis. 
Early in its course it tended toward recovery, then for a period the condition 


remained stationary, and finally developed an acute, virulent recridescence, 
which terminated fatally. 


CASE REPORT 


History—A man, 53 years of age was admitted to the neurologic service 
of the Mount Sinai Hospital complaining of double vision, weakness of the 
left upper and both lower extremities, headache and vertigo. His family and 
past history could be regarded as negative, with the exception of an attack 
of grip four years previously, when he suddenly developed retention of urine 
lasting thirty-six hours, from which he recovered. 

His illness dated back about six months previous to admission, when he 
began to complain of occasional headache and vertigo. Ten days before 
admission to the hospital, he complained for the first time of double vision, 
and a week later, while his eyes were being examined, his knees suddenly 
gave way, and he would have fallen, but for support. The following day his 
left hand became weak; he was unable to hold light objects, and a day later 
this weakness became more pronounced, and he could not flex the middle finger 
of his left hand. The weakness of the lower extremities became progressively 
worse, and to such an extent that on the two days directly preceding his 


admission to the hospital, he became extremely unsteady and his gait was 
ataxic. 


Physical Examination.—The patient was well developed, but confined to bed. 
There was paresis of the lower extremities, and he had difficulty in gaining 
and maintaining the sitting posture. Mentally, he appeared alert, showed no 
impairment of judgment or intelligence, and was normal in his reactions to 
his surroundings. There was no evidence pointing to a disturbance of the 
cardiovascular, respiratory, alimentary or genito-urinary system. 

Neurologic examination revealed: The pupils were normal in outline and 
m reaction to light and accommodation. On the left side there was complete 
paralysis of the external and internal recti, and incomplete paralysis of the 
superior and inferior recti and superior oblique. On the right side there was 
incomplete paralysis of the internal rectus. The fundi were normal, and there 
was present weakness of the left orbicularis palpebrarum. 

Motor power was markedly diminished in all extremities, but more on the 


left side. There was no atrophy or fibrillary twitchings; repeated movements 
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of an extremity rapidly caused fatigue without direct recovery of strength on 
resting. Electrical tests did not give myasthenic reactions. All deep reflexes 
were equally increased, the abdominal being diminished, but equal. Ankle 
clonus was not present; a slight Babinski sign was produced on the right side. 
The coordination tests could not be carried out at this stage because of weak- 
ness of the extremities of the patient. 

The cerebrospinal fluid was under increased pressure. There were no cells 
present, but tests showed a fafnt trace of globulin and albumin. The Wasser- 
mann test was negative as was also that of the blood. Blood pressure was: 
systolic, 120; diastolic, 75. Urinalysis showed no albumin or-casts. The tem- 
perature was normal except during the terminal stage, when there was a slight 
rise to 100.2 F. 

Course of Illness—Soon after his admission to the hospital there was slight 
improvement in the condition of the patient. He said he was gaining strength 
in his extremities. Examination revealed increase in motor power, and increased j 
range in the excursions of the left eye. Prognosis based on these findings and 
on the general cheerful attitude of the patient appeared promising. 

At the end of five weeks a sudden decline in his condition was manifested 
by increased ptosis of the eyelids, futher limitation of the eye movements, 
diminution of muscle power and impairment of speech, the latter becoming 
nasal. There was also difficulty in swallowing, with a tendency to regurgitate 
fluids, and accumulation of mucus in the nose and throat, making respiration 
difficult. This apparently was the fatal turning point in the course of the dis- 
ease, for during the next eight days the symptoms became rapidly and pro- 
gressively alarming. Complete bilateral ptosis, complete bilateral external 
ophthalmoplegia, extreme paresis of all extremities and paresis of the muscles 
of mastication appeared. The facial expression became mask-like, and there 
was almost complete dysarthria, denoting a rapidly advancing bulbar paralysis, 
which culminated in death. 


Necropsy Examination.—The gross anatomy revealed extreme congestion of 
the leptomeninges, most pronounced at the ventral surface of the medulla and 
pons, the latter acquiring a dark purple hue. 

Microscopic anatomy showed: (1) Lesions characteristic of the acute form 
of epidemic encephalitis, such as small round cell, adventitial infiltration, found 
only on close scrutiny in the region of the aqueduct of Sylvius and the infe- 
rior olive. 

(2) Adventitial thickening, through proliferation of adventitial elements, and 
metamorphosis of the lymphocytes and polyblasts, leading to marked fibrosis of 
the outer wall of blood vessels. 

(3) Intimal thickening through swelling and reduplication of the endothelial 
lining of the smaller vessels. 

(4) Formation of small capillaries. 

(5) Accumulation of rounded up, large glia cells about smaller vessels; 
similar focal aggregation of glial cells, marking recently completed processes of 
neuronophagia. 

(6) Accumulation of lipoid substance in adventitia of large blood vessels. 

(7) Extravascular hemorrhages, indicating the terminal and destructive 
action of the virus on vessel-walls. 

(8) Absence of atherosclerotic changes. 


SIGNIFICANCE OF THE HISTOLOGIC CHANGES OBSERVED 


It is evident that the modification of the structure of the small and medium- 
sized vessels forms the most prominent feature in this case. These findings 
together with the observations made as a result of examining anatomically a 
series of six cases of the acute form of lethargic encephalitis, lead. us to the 
belief that the primary attack of the virus is on the wall of the small and 
medium-sized vessels, and that the vessel wall is affected by the virus in a 
manner proportionate to its virulence. 

It appears that production of elements of infiltration, destined perhaps to 
repair damage occurring in the immediate vicinity of the vessel, is an impor- 


| 
| 
| 
| 
; 
= 


SOCIETY TRANSACTIONS 269 


tant function of the adventitia. Thus, when the virus or even a mineral poison 
reaches the adventitia, it reacts by formation of adventitial elements, provided 
that vessel wall is not damaged to the extent of losing its potency for adven- 
titial proliferation. Should the virus or toxin, however, be so destructive to 
the vessel wall as to incapacitate it for cell proliferation and weaken it so 
it cannot withstand the pressure of vascular engorgement, perivascular hem- 
orrhages will occur in large numbers, a feature characteristic of the acute, 
virulent type of the disease. 

The reverse is also true, for when the virus reaches the vessel in a small 
amount or in attenuated form, changes pointing to subacute lesions follow, as 
was shown in our case. Such interpretation of the histologic changes in the 
brain lead us to suggest the grouping of epidemic encephalitis into: (1) an 
acute infiltrative form, with dominant feature of perivascular infiltration, 
(2) an acute hemorrhagic form, in which the virulence of the disease is 
expressed in numerous extensive hemorrhages, and (3) the subacute productive 
form, as described in this paper. 

The acute infiltrative form is the early stage of any acute form of acute 
epidemic encephalitis, which may resolve itself rapidly into the fatal hemor- 
rhagic type or the protracted, mild productive form. The anatomic changes 
in this case, we believe, afford sufficient basis for the hypothesis that the 
sequelae which frequently follow an,attack of acute epidemic encephalitis are 
due mainly to vascular changes in the parenchyma. Thus, it is not at all 
improbable that in the various postencephalitic conditions of a progressive 
character, as for instance in the parkinsonian type, we are dealing with a 
more or less localized lesion, characterized by progressive adventitial and 
intima changes in the cerebral vessels which are accompanied by gliosis and 
secondary parenchymal degeneration, and which are directly responsible for 
the clinical manifestations. 


DISCUSSION 


Dr. Water F. ScHALLER of San Francisco said that recently in the Stan- 
ford Clinic a somewhat similar case had been studied. Fourteen months before 
coming under observation the patient passed through an illness diagnosed as 
epidemic encephalitis of the bulbar type with characteristic symptoms of 
lethargy, double vision and nystagmus. He apparently recovered from the 
acute infection but never entirely regained his strength or vigor. 

He entered the medical service with abdominal complaints of pain, spasm 
and gastric distress, which led to the suspicion of a local abdominal lesion. 
Medical treatment was unsuccessful, and the patient was finally referred to 
the surgical clinic for an exploratory laparotomy. No gross lesions were 
found but an atrophic appendix was removed. This showed later on histologic 
examination a mild chronic appendicitis, but did not satisfactorily explain the 
clinical picture. After the operation the patient developed a progressive 
bulbar paralysis, which four days later caused his death. 

A complete necropsy was performed by Dr. Jean Oliver of the pathologic 
department. The brain showed the characteristic lesions of epidemic encepha- 
litis, most marked in the central ganglions and the brain stem. In addition 
to the lesions described in the case of Drs. Strauss and Globus, namely, 
perivascular cell infiltrations, hemorrhages, satellitosis and scavenger-cell forma- 
tion about the vessels, there occurred in Dr. Schaller’s case a deposit of amy- 
laceous bodies and a patchy gliosis of mild degree resembling somewhat the 
plaques of disseminated sclerosis. 
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Dr. Peter Bassoe, Chicago, said that the case of Drs. Strauss and Globus 
was interesting because it tended to show that there was a bridging over 
between the purely infiltrative encephalitis as exemplified by lethargic encepha- 
litis and the productive type best exemplified by lead encephalitis. 

Dr. Bassoe said that those who attended the Research Meeting in Nw York 
might remember Dr. Hassin’s demonsration of the lesions of lead encephalitis, 
showing great proliferation of the intima of the vessels and new formation of 
capillaries. The case reported by Drs. Strauss and Globus showed that the 
productive type of inflammation might also be present in epidemic encephalitis 
of long standing. 


CHICAGO NEUROLOGICAL SOCIETY 
Regular Meeting, Oct. 20, 1921 
C. F. Reap, M.D., President, in the Chair 


SPASTIC PARAPLEGIA DUE TO INFECTIOUS GRANULOMA ON 
THE DURA; OPERATION, RECOVERY. Dr. Epwin W. Ryerson 
(by invitation). 


A young woman, aged 20, was well in the summer and fall of 1919. In 
December of that year she fell from a small step-ladder and hurt her left 
shoulder. The injury was not severe, but she complained for two months of 
numbness and occasional pain in the arm and shoulder, and in February of 
1920 she went to the Presbyterian Hospital on account of slight loss of weight 
and loss of appetite. The stomach contents showed moderate hyperacidity, 
and a tentative diagnosis of gastric ulcetf was made. Under treatment, her 
general condition improved, but there was occasional complaint of pain in 
the shoulder. 

Present Illness—On May 30, 1920, she had a sudden attack of fever and 
chills. Her throat was not sore, and the chills lasted only two days. She was 
obliged to go to bed and for two weeks the temperature ranged from 100 to 
103 F. The left shoulder became more painful than previously. 

On June 9 she suddenly became completely paralyzed from the waist 
down. This paralysis was flaccid in character, and was considered pos- 
sibly an anterior poliomyelitis by a neurologic consultant. A week later the 
paralysis became spastic, and so remained. In two weeks from the onset she 
became able to control the bladder, and normal bowel function returned in 
about two months. The paralysis of the legs gradually improved, and in 
October the patient was able to walk about a little with crutches, but no further 
improvement was noted after November, 1920. 

She was seen at various times by several consultants, and a Taylor spinal 
brace was fitted, presumably under the impression that a lesion of the verte- 
brae, tuberculous or otherwise, existed. Several roentgen-ray plates were made, 
and a small, punched-out area was indistinctly seen at the lower border of 
the fourth dorsal vertebra. 

I examined the patient in the fall of 1920. She then showed a typical 
spastic paraplegia of moderate degree. She was able to walk with great dif- 
ficulty, wearing the Taylor brace. There was no pathologic kyphosis and no 
muscle spasm. 
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The history of the onset and subsequent course of thé trouble did not sug- 
gest tuberculous spondylitis. While sudden paraplegia is sometimes the first 
definitely noted symptom in adult*cases of Pott’s disease, such paraplegias 
are not ordinarily ushered in by chills, fever and pain, such as occurred in 
this case. The roentgen-ray findings at the time of this examination were not 
characteristic of spinal tuberculosis. 

It was considered probable, therefore, that there had been a hematogenous 
infection in the immediate neighborhood of the spinal cord which had produced 
a pressure paraplegia. Acute osteomyelitis of a vertebra would explain the 
symptoms, and the appearance of the fourth dorsal vertebra on the roentgen-ray 
plate could be interpreted to support this view. No definite improvement had 
been noticed for some months, but neither had the patient become worse. 
Laminectomy and exposure of the cord is attended by little danger, when prop- 
erly performed, and I considered it justifiable in this case. The patient entered 
the Presbyterian Hospital on Jan. 25, 1921, and was examined again by Dr. 
Bevan, who did not advise operation. Dr. Peter Bassoe then saw her and 
concluded that a laminectomy was desirable. 


Dr. Bassoe’s Report—The main findings on neurologic examination were: 
Motion: The patient could lift either Ieg from the bed. Flexion and exten- 
sion at the ankles was good. Eversion of the right foot was weaker than that 
of the left. Plantar flexion of the small toes and of the left large toe was 
quite strong; of the right large toé° weak. Flexion and extension at the knees 
and all hip movements were fairly strong. With the hands folded on the chest 
the patient was not able to raise herself to a sitting position, but there was 
distinct contraction of the rectus abdominis and of the erector spinae. Beevor’s 
sign was not present. Apparently there was some weakness of the lower inter- 
costal and abdominal muscles, and the chest expansion was not good. The 
strength in the arms was normal. Reflexes: The bilateral Babinski sign and 
knee and ankle clonus were present. The abdominal reflexes were present, the 
upper stronger than the lower. The arm reflexes were present but rather weak. 
Sensation: Touch, pain and temperature sensation were normal. Sense of 
passive movement was distinctly impaired in the toes, at the ankles, knees, 
and left hip; it was normal -at the right hip. Vibration sense was much 
impaired on the bony points of the right lower extremity, slight on those of 
the left and moderately impaired on the iliac crests and on the lumbar spines; 
it was slightly impaired on the lower ribs. Ataxia of the legs and arms was 
present. 

Lumbar puncture on January 27 yielded a clear fluid under low pressure. 
The Wassermann reaction was negative; the Ross-Jones globulin test was posi- 
tive; the result of the Lange colloidal gold test was 0112221000. There was 
not sufficient fluid for a cell count. The leukocyte count in the blood was 
7,750, hemoglobin 90 per cent.; the blood pressure was: systolic 120, diastolic 68. 
The urine was acid and cloudy, with an increase’ in leukocytes and epithelial 
cells; otherwise it was normal. 

The temperature on admittance was 99.2 F. and did not rise above 99 F. 
prior to the operation. 

Treatment and Course—On January 29, therefore, the arches of the second, 
third and fourth dorsal vertebrae were removed. At the level of the fourth, 
the upper end of a bluish mass was seen on the cord, and the arches of the 
fifth and sixth were accordingly removed. This exposed completely a mass 
about 1 inch (2.54 cm.) in length by % inch (9.51 mm.) in width, and 4% inch 
(6.35 mm.) thick, lying on the dura. It was biuish-purple, and apparently 
composed of granulation tissue. It had no connection on any side with the 
vertebrae, nor was there any sign of infection or osteomyelitis of the laminae 
or articular facets or spinous processes of the vertebrae. As we looked at the 
mass of tissue, a small drop of pus was seen slowly exuding from the upper- 
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most surface. With*a sharp knife the entire mass was carefully sliced off 
from the dura. There was no evident perforation of the dura, and it did 
not seem to be thickened or involved in*any marked inflammatory reaction, 
although it was slightly darkened in color. 

No other pathologic condition being apparent, the wound was closed in 
layers, two small drains being inserted at the middle of the incision. The 
patient suffered considerable pain for several days after the operation, and 
there was free drainage for about three weeks, after which the wound closed 
completely. 

Cultures and smears from the granuloma showed staphylococcus. 

The progress of the case has been most satisfactory. The girl is able to 
walk about the room without a cane, but when outdoors prefers to use one. 
There has been no development of kyphosis, and the back feels perfectly strong. 
The improvement in walking has been continuous, and the knee reflexes are 
much less active, although they are still somewhat exaggerated. 

To form a definite conclusion as to the etiology of this infectious granuloma 
is difficult. It may have been due to osteomyelitis of a vertebra, but this 
could not be demonstrated at operation. Possibly the communicating tract 
had become so well obliterated that it was macroscopically invisible. It is 
barely possible that a local hematogenous infection occurred primarily on 
the posterior surface of the dura. I do not know. 

The patient is presented as an example of the difficulties sometimes encoun- 
tered in the diagnosis and treatment of lesions of the spine and spinal cord. 


DISCUSSION 


Dr. Peter Bassoe: There was no way of telling the exact level of the 
lesion except from the history of the case at the time of the acute attack and 
the roentgen-ray appearance. There had been nine days of fever and pain 
prior to the paralysis, with a temperature of from 101 to 103 F. Spinal puncture 
at that time revealed a fluid wih 12 cells per cubic millimeter and a negative 
globulin reaction. There was paresthesia from the costal margin down and 
anesthesia from the pelvis down. 

Considering everything, it seemed to me reasonable to suspect pressure on 
the cord. The roentgen-ray appearance was different from anything I had 
ever seen, and I thought it indicated the level of the lesion. Whatever it 
was due to, the peculiar appearance in the roentgen-ray plate was at exactly 
the point of the tumor-like growth. 

The histologic specimen showed the structure of a granuloma, with large 
cells lying in a loose reticulum, and many polymorphonuclear cells. I think 
the growth was of inflammatory origin at the level of a bony defect, and that 
there must have been an osteomyelitic process either in the body or arch 
through which the infection had extended and produced the inflammatory 
nodule. 


Dr. Hucu T. Patrick: I presume I am the neurologic consultant men- 
tioned by Dr. Ryerson, and I regret that my notes are not more complete. 
However, I have an account of the onset which probably is more exact than 
that obtained by Dr. Ryerson, as mine was received only a few days after 
the onset. 

The early symptoms were exactly as Dr. Ryerson has stated. In May the 
patient had a severe headache, with fever; she was purged and in a few days 
was all right. Evidently she had some acute infection. I saw her on June 13. 
On June 7 she began to have pain in the back, between the scapulae, and the 
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attending physician found some fever. The fever continued, and two days 
after the beginning of the pain it was noticed that the legs were weak, especially 
the right, but she could still walk. The next day she could not walk; that is, 
the paraplegia came on rapidly but not suddenly: certainly not with sufficient 
suddenness to indicate a vascular origin. Dr. Volini, with whom I saw the 
patient, had first seen her only two days previously (June 11) and the day 
before that she had had tingling in the legs so intense and disagreeable that 
she was given a hypodermic of codein. Two days before I saw her the tem- 
perature was 101.2 F., later 101.6 F., and for two days it had ranged from 
normal to 100.8 F. Off and on, but not very severely, the pain between the 
shoulders had continued. There was still slight paresthesia of the legs, not 
so high as the pelvis. She had had retention and had been catheterized. Lying 
in bed she could move the left leg but could not move the right one. 

The symptoms were conflicting. There was slight sensory impairment. The 
paraplegia was essentially flaccid, but she had a double Babinski sign. The 
case looked like an acute transverse myelitis, but I do not believe much in 
transverse myelitis; at least I believe it to be a great rarity, about the last 
thing in a transverse cord lesion that one is justified in assuming. Some- 
times a spinal caries announces itself by a rapidly appearing paraplegia. I 
have seen one such case in which the patient’s first symptom was falling down 
on the-street from weakness of the legs. Poliomyelitis was suggested, but the 
double Babinski sign was evidence against it, even though this sign has been 
observed in poliomyelitis. The sensory disturbance also was evidence against 
poliomyelitis, although such slight sensory symptoms have been seen in this 
disease. I did not think of osteomyelitis at all, but should have done so in 
the presence of an acute infection; but I have never seen osteomyelitis with 
so little systemic disturbance. Therein lies one of the instructive features of 
the case: after a trifling systemic infection with only a few symptoms there 
occurred a focus which certainly compressed the spinal cord. Whether it 
did more than this we do not know, but it must have been of exceedingly 
rapid development. The fever and mode of onset excluded a vascular lesion. 
There was no reason to suspect a syphilitic lesion and the Wassermann reaction 
was negative. The diagnosis may have been easier afterward, when she 
developed further symptoms of a different type. In any event, I entirely failed 
to make the diagnosis. 

Dr. Georce W. Hatt: A child of about 2 years of age, when admitted to 
St. Luke’s Hospital, presented the clinical aspects of chloroma. The case had 
been diagnosed as one of acute anterior poliomyelitis a few weeks prior to 
that time. The early symptoms were acute onset with pain in the lower 
dorsal region, followed in a day or two by paralysis of both lower extremities 
and diminished knee reflexes. Within a short time a tumor involving the skull 
over the right frontal region with rapidly increasing unilateral exophthalmos, 
developed. The child was taken home after one week in the hospital so the 
case was not followed to necropsy. 

Dr. Ratpw C. Hamut: The combination of flaccid paralysis with extreme 
involvement of’the sense of passive movement, without mueh interference with 
superficial sensation, is something that must occur quite frequently in extra- 
dural growths, especially on the back of the cord. I have just seen a man 
who had had severe pain in the lumbosacral region, and pain in one leg. He 
went to an osteopath, who dug and pulled at his back and immediately the 
patient had pain in the other ‘leg. After the second osteopathic treatment he 
developed flaccid paraplegia. When first seen he had marked loss of sensa- 
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tion in the distribution of the anterior crural nerves; flaccid paralysis was 
present in both legs, and there was marked loss of the sense of passive move- 
ment, especially in the right foot. At operation there was found to be a sar- 
coma in the muscles outside the spine and apparently protruding in between 
the laminae, causing pressure in the neighborhood of the first lumbar segment. 


Dr. Patrick: I did not mean that caries and anterior poliomyelitis were 
the only things considered. There was a question whether it might be a 
multiple neuritis and also an acute multiple sclerosis, which sometimes comes 
on very rapidly, but there was toc much pain. The symptoms did not fit 
in with either of these conditions. 

Dr. Epwin W. Ryerson (closing): There were no atrophies at all. All 
the muscles functioned with as normal an amount of power as one would 
expect in a person who had been so long paralyzed. 


A CASE OF ADIPOSIS DOLOROSA. Drs. H. I. Davis and Seymour J. 
COHEN. 


The patient was a pedler, aged 49 years, whose family and personal his- 
tories were negative. Eight years ago a small painless tumor appeared on the 
left forearm, since which time numerous others had appeared, all gradually 
growing until he had dozens of them varying in diameter from 0.5 cm. to 
large confluent masses 21 by about 17 cm. When they reached a diameter of 
about 2.5 cm. they became tender and painful. They were most numerous 
and largest on the front of the thighs, plentiful on the arms, forearms and 
abdomen and were freely movable. There were none on the face, neck, chest, 
back, legs, hands or feet and there was no general adiposity. 

The patient’s general condition was not good. Apparently he was worn 
out by pain and loss of sleep. He felt weak and walking upstairs caused 
dyspnea. But the heart, lungs and urine were normal, and he was not very 
anemic. Blood examination revealed: hemoglobin 85 per cent., red blood cells 
4,600,000, white blood cells 11,400; blood pressure: systolic 145. The blood 
Wassermann reaction was negative and signs of syphilis were absent. The 
tonsils were large, ragged and hyperemic; there was no thyroid enlargement; 
the abdominal organs were normal, and the roentgenogram of the skull showed 
a normal sella. The basal metabolism was 3.8 per cent. above normal. 

The results of the neurologic examination were negative. On July 5, 1921, 
four of the tumors were removed. They were composed of fat and connective 
tissue and each one was covered with a thin fibrous capsule. No nerve fibers 
were seen, but special staining methods were not used. 

The blood chemistry was practically normal except that the percentage of 
blood sugar was high, 0.126 per cent. The results of the sugar tolerance test 
are given in the table. 

Resutts oF Test OF SUGAR TOLERANCE 


Blood Sugar, Urine Sugar, Total Sugar, 


. Percentage Percentage Mg. 
9:25 0.116 0.068 17.7 
9: 30 ingested 70 gm. of glucose (1 gm. per kg. body weight) 
10: 00 sabe 0.090 27.0 
10: 30 0.224 0.217 33.5 
11:00 0.748 82.4 


11:30 0.204 0.585 76.2 
12: 30 Bes 


0.182 22.8 
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Adiposis dolorosa. 
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This shows diminution of sugar tolerance. 

Previous investigators differ in opinion as to the etiology of the disease, 
but most of them incriminate glands of intergal secretion; thyroid, hypophysial 
or glands of reproduction. If our case shows anything in this respect, it 
rather indicates disordef® of the pituitary function. 


DISCUSSION 

Dr. Hucn T. Patrick: How does Dr. Davis account for the position 
assumed by the patient; why does he walk bent over? Also, how many of the 
cases reported showed simply multiple lipomas without any adiposis? This 
man has multiple painful lipomas but is not fat. 

Dr. H. I. Davis: I think the man’s posture is due to pain under his knees 
when attempting to straighten. Up to 1910 there were about 200 cases of 
Dercum’s disease reported. None of the patients described by Dercum was 
extremely fat, but a good many were fat. The cardinal symptoms were pain 
and fatty tumors. 


Regular Meeting, Nov. 17, 1921 
C. B. Reap, M.D., President, in the Chair 


A CASE OF POLIOMYELITIS WITH SYMPTOMS OF LETHARGIC 
ENCEPHALITIS. Dr. Harotp N. Moyer. 


It is a question whether this case should be reported as one of lethargic 
encephalitis of a poliomyelitic type or whether it should be called poliomyelitis 
with lethargic symptoms. Additional interest is lent to the case because of 
a traumatism closely associated with the onset of these symptoms. 

The accident occurred on July 15, 1918, about 8 o’clock in the morning. 
In loading baskets onto a truck, the patient’s leg went down between the truck 
and platform in such a way that he fell backward, striking his back and the 
back of his head. He immediately got up, thinking nothing of the trifling fall. 
A few minutes later a fellow worker called his attention to a drop of blood on 
his head. The wound required no suturing, and in a day or two was healed 
and he had no local disturbance. 

The next day he went to work as usual but as the morning advanced 
he gradually became tired, drowsy and indifferent and at noon he went home. 
He moped about the house for the remainder of the day and there was 
no significant alteration of his condition until two days later. While 
seated at the supper table his legs, which had felt tired and weary, suddenly 
lost all power. He supported himself by his elbows on the table. With assis- 
tance he undressed and went to bed, and in a short time lost the power of 
raising his head or moving his legs, though he says he always retained the 
ability to move his toes and fingers to a slight extent. Catheterization was 
necessary on three occasions. For the following five days he was somnolent 
with some dimming of consciousness, but at no time were his mental faculties 
impaired so that he could not answer questions. During this period he suf- 
fered a good deal of pain and had a temperature of 101.5 F. In this first 
week he had double vision which lasted for about one week and then grad- 
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ually disappeared. The pains which were severe and not localized gradually 
passed away and at the end of six weeks he had no pain and has had none 
since. There was a slight steady improvement in the paralytic symptoms, which 
at the end of six months had so far abated that he was able to stand with 
help. By the end of 1919, that is, fully eighteen months after the onset of the 
trouble, he was able to walk alone, but he had to use his hands to raise him- 
self to a standing position. During 1920, he was able to go out on the side- 
walk and during the following winter he was able to walk six or eight blocks. 
In the spring of 1920 he was able to go up and down stairs when he had 
something to hold onto. At present he is able to stand and walk. He is not 
able to rise from a low seat without assisting himself by his arms. From a 
comparatively high chair he can bend his body forward and gradually get 
into an upright position without the assistance of his hands. -Once on his 
feet he walks with comparative ease on a level surface. 

The muscles of the body are all more or less wasted. All show some diminu- 
tion in size, but no single muscle is completely atrophied and out of use. 
The muscular weakness is his only disability. His general health is not 
impaired; sensation is not altered, and his mind is clear. 

The electrical examination was imperfect and not very satisfactory as it 
was confined to the investigation of the reactions with the faradic current, so 
that partial reactions of degeneration could not be determined. None of the 
muscles seemed to be completely ouf*of use. 


DISCUSSION 


Dr. Juttus GrinKer: This is undoubtedly a case of poliomyelitis. We are 
dealing here with an unusual type of poliomyelitis only as far as the onset 
is concerned. 


Dr. SigGMuND KrumMHotz: It is unfortunate that the spinal fluid could not 
be examined. In poliomyelitis the cell count is much higher than in lethargic 
encephalitis. The diagnosis of lethargic encephalitis is favored in this case 
by the extensive involvement and by the progressive improvement. In the 
Heine-Medin disease, after the improvement following the early stage, the 
paralysis usually remains stationary. Again, lethargy is unusual in infantile 
spinal paralysis, therefore the somnolence, which, I understand, this patient 
presented, would favor the diagnosis of epidemic encephalitis. The lethargy 
in the latter disease is probably caused by an edema in the region of the 
aqueduct of Sylvius. 

Dr. Moyer: If this case is regarded as poliomyelitis in contradistinction 
to encephalitis, it is a rather striking example of the former disease. As a 
rule the disease is not as symmetrical and not as general as in this case. 
The onset corresponded closely to that of an ordinary case of encephalitis. 
There was early diplopia with somnolence and lethargy associated with fever. 


DEMONSTRATION OF A SPECIMEN OF CEREBRAL TUMOR SIMU- 
LATING HYDROCEPHALUS. Dr. Lewis J. Pottock. 


The brain which I am presenting was removed from the skull of an infant 
a little less than 4 months old. In it there is a fibroma of the right occipital 
lobe which apparently originated in the dura mater and which has undergone 
sarcomatous change. I am presenting this specimen to illustrate an error in 
diagnosis. This error occurred because of the interpretation of conditions 
ordinarily present in obstructive hydrocephalus. This child was born nor- 
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mally at full term, had no difficulty in respiration, was breast fed and showed 
no abnormality until it was about 3 months old, when it was observed that 
it did not take as much interest in its surroundings and that the head began 
to increase in size. This increase in size was rapid and extreme. When, at 
the age of 3 months and three weeks, it was examined by me, no paralysis 
or paresis was observed, there was a marked increase in the size of the head, 
the eyeballs rolled downward and were immobile. No abnormal reflexes were 
found and no rigidity was present. There was bilateral optic neuritis with 
secondary optic atrophy. A clinical diagnosis of hydrocephalus was made and 
for the purpose of localization and etiologic diagnosis the following pro- 
cedures were carried out: A lumbar puncture was performed and clear fluid 
obtained which contained a trace of globulin. A puncture was made at the 
lowest angle of the posterior fontanel on the right side, into what was thought 
to be the lateral ventricle. This puncture brought a chrome colored, slightly 
bloody, fluid. Into what was considered to be the lateral ventricle were 
injected 5 c.c. of indigocarmin solution. We were unable to recover any of 
the stain through the needle inserted into the lumbar subarachnoid space, and 
were likewise unable to recover any by means of a cisterna magna puncture. 
From this we deduced that we were dealing with an obstructive hydrocephalus 
from obstruction in the acqueduct of Sylvius. It was considered that a tumor 
was the most probable pathologic condition producing the obstruction. The 
child was operated on by Dr. Allen B. Kanavel to determine whether an arti- 
ficial aqueduct could be constructed. After the cerebellum was lifted upward, 
in the upper angle of the fourth ventricle was observed a bluish, pea-like 
protuberance, which was punctured and yielded the same fluid as was obtained 
from what we considered to be the lateral ventricle. A ventricular puncture 
on the left side yielded a clear fluid. Nothing more was done at operation 
and the child died two days later. At necropsy it was seen that what was 
considered to be the right lateral ventricle was a cyst which was not con- 
nected with the lateral ventricle. The lateral ventricle itself was divided into 
four compartments by thin septums. ; 

Although it is true that an obstructive hydrocephalus was present, the 
actual clinical diagnosis as related to the anatomic findings was incorrect in 
that the existence of a cyst was not considered. It appears to me that this is 
an important case, demonstrating the possibility of error even when objective 
facts dealing with the mechanics of the cerebrospinal fluid and ventricles seem 
to point positively to the existence of a simple obstructive hydrocephalus. 


PRESENTATION OF A SPECIMEN. OF GLIOMA OF THE LEFT 
FRONTAL LOBE FROM A PATIENT WITH A CHEMICAL PIC- 
TURE OF GENERAL PARESIS. Dr. G. B. Hassin. 


This brain comes from a patient who entered Cook County Hospital with 
symptoms that much resembled those of general paresis. He was markedly 
demented, showed pupillary changes, aphasic disturbances and gave a definite 
history of syphilis. His Wassermann reaction was negative (the patient 
received regular antisyphilitic treatments). 

The diagnosis rested between lethargic encephalitis and general paresis. 

The postmortem examination revealed a glioma of the left frontal lobe and 
a large hemorrhagic cyst. This occupied the greater portion of the left lateral 
ventricle which appeared enormously distended. Its walls were covered by a 
thickened capsule which, in some places, was adherent to the ependymal wall 
of the ventricle. 
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The interest of this case is, pathologically, the extent of the hemorrhages with 
subsequent cyst formation that may be caused by a glioma and, clinically, that 
frontal lobe tumors may cause symptoms of general paresis. 


DISCUSSION 

Dr. Juttus GrinKer: The specimen reminds us that gliomas may become 
multiple without symptoms until a portion of the brain not silent is affected. 
Some years ago | saw a patient who had received a head trauma and was 
thought to have suffered from a hemorrhage resulting in hemiplegia. It was 
a. question of diagnosis between abscess and hemorrhage, because trauma had 
preceded the development of the hemiplegia. The patient died following opera- 
tion. Necropsy revealed three gliomas. Two small tumors were found in the 
frontal lobe and another had extended into the internal capsule. The latter 
tumor had been accompanied by a large hemorrhage which produced the 
hemiplegia; there were no symptoms up to that time. 


SAN FRANCISCO NEUROLOGICAL SOCIETY 
Eleventh Regular “Meeting, Nov. 4, 1921 
Henry G. Menrtens, M.D., Secretary, in the Chair 


RESULTS OF REEDUCATION IN A CASE OF BIRTH PALSY. Dr. 
Henry G. MEHRTENS. 


A young woman had a birth palsy involving the right extremities, par- 
ticularly the right hand, so that when first observed she could do no more than 
move her fingers in hinge fashion. By the aid of reeducational exercises she 
has improved so that she can clench her fist with a dynamometer strength of 
7.5 kg., and write with the affected hand. The improvement in the appearance 
of the hand has been remarkable. The hand was clammy, cold and white; now 
it has become warm and moist. But more remarkable has been the general 
improvement. The exercises have stimulated the whole organism so that the 
general appearance of the patient has changed for the better. In these cases 
of birth paralysis the defects are more than local. 


A PATIENT SHOWING SIGNS OF CONUS LESION WITH NO 
PATHOLOGIC CONDITION ON OPERATION. Dr Henry G. 
MEHRTENS. 


This case is a commentary on our clinic system. The patient had a pos- 
sibly syphilitic infection in 1915. After a positive Wassermann reaction the 
test was repeated and found negative. A slight rash was treated by calamine 
lotion. In 1916 the nose and throat clinic ordered the performance of another 
Wassermann test, which was negative. She was referred to the orthopedic 
clinic for the pain in her back, where scoliosis of the lumbar spine was diag- 
nosed and antisyphilitic treatment was given. The Wassermann reactions from 
time to time remained negative. In 1920, she developed pain in the left thigh 
with numbness of the leg. She was referred to the neurologic clinic where 
a lumbar puncture was performed and a physical examination was made, with 
negative findings. The gynecologic clinic diagnosed a lacerated cervix and 
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rectocele. The cervix was cauterized. A dentist removed all her crowns and 
bridges, suspecting focal infection. In 1921, several roentgenograms were taken 
of the spine, and she was measured for a belt in the orthopedic clinic. She 
was then referred to the physiotherapy department for baking and massage. 
Again she was referred to the neurologic clinic, complaining of pain in the 
left hip. Worries and dreams about a wayward daughter suggested psych- 
analysis, and the analysis was made. A roentgenogram of the nasal sinuses 
showed slight clouding of the membranes of the antrum, and this condition 
was treated in the nose and throat clinic. Finally, sacral pain radiating down 
the back part of both lower extremities and incontinence of ‘both rectal and 
vesical sphincters presented something definite. A riding-breeches anesthesia 
for all kinds of superficial sensation was then found and also absence of the 
Achilles reflexes. Further roentgenograms of the sacrum and pelvis were 
negative. 

Diverging opinions were expressed as to the probability of a cord tumor 
and of syphilis. On the basis of her former history she was given mercury 
and arsphenamin. No benefit following this treatment, a laminectomy was 
performed and the conus exposed. It appeared rather small, but showed no 
evident pathologic condition; neither were the caudal nerve strands altered 
in appearance. A probe passed up and down the spinal canal encountered no 
obstruction. 

DISCUSSION 


Dr. Howarp C. Narrzicer: How was a sacral lesion within the canal 
involving the lower sacral roots excluded? 

Dr. WALTER F. SCHALLER: Dr. Mehrtens and I had not seriously considered 
this possibility for several reasons: first, on account of the symmetry of the 
sensory involvement suggesting cord rather than root lesions; second, because 
of the absence of the intense pain and suffering so characteristic of lesions 
due to root involvement or pressure; third, because of the absence of any 
radiographic or local evidence of sacral disease. 


A CASE OF SOMNOLENCE AND OBESITY FOLLOWING ACUTE 
EPIDEMIC ENCEPHALITIS. Dr. Henry G. Menrrtens. 


The patient, a middle-aged stevedore, two years ago had a severe attack 
of influenza followed by diplopia and dull pain in his legs. The diplopia per- 
sisted for a few weeks and has not reappeared. After recovering from influ- 
enza he entered a hospital because of weakness and sleepiness. A Wasser- 
mann test was found positive, and arsphenamin was administered. His sleepi- 
ness, however, increased. He gained rapidly in weight, his weight increasing 
from 215 to 265 pounds. Since that time his sleepiness has persisted, and 
he cannot retain employment because he cannot remain awake !ong enough to 
do his work. He falls asleep whether sitting or standing. 

There was a rather striking history of family obesity. 

The examination recently made revealed no evidence of syphilis or other 
organic disease. The cerebrospinal fluid was negative. He was especially 
examined for evidence of pituitary disease. No evidence of this was found 
either in the pharmacologic or metabolic tests. Pituitary feeding has been 
without benefit. A limited diet, to which he would not adhere, was the only 
means of rendering him less somnolent. 

The case resembles those of pituitary tumor and other tumors pressing on 
the floor of the third ventricle. It is probable that encephalitic changes involv- 
ing this locality were the cause of the condition. 
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A CASE OF POSTENCEPHALITIC MOTOR DISORDER CHARACTER- 
IZED BY SPEECH INHIBITION AND BY DYSSYNERGIA. Dkr. 
WALTER F. SCHALLER. 


Following an acute attack of epidemic encephalitis in 1919 of the lethargic 
type, a male adult, aged 22, presented a number of unusual motor symptoms. 
He was unable to articulate until a prolonged latent interval had elapsed due 
to involuntary inhibition which was especially increased by emotion and which 
occasionally entirely prevented speech. Before speech was established, the 
mouth opened widely and saliva was frequently swallowed. Words and sen- 
tences were spoken in a slow scanning manner with only a slight dysarthria 
at times affecting the linguals. 

The gait was stiff and jerky. The forearms were slightly flexed on the arms. 
While walking, the normally present associated movements in the upper 
extremities were absent. Adiadokokinesis was present in the right upper 
extremity and to a lesser degree in the left. Both upper and lower right 
extremities presented dysmetria. Muscular tonus was not increased in any 
muscle or muscle groups. Neither slow nor abrupt passive motion caused 
rigidity. The normal rebound reflex was present in the forearms. Involuntary 
movements were infrequent. The eyelids closed suddenly and could not be 
opened until the patient raised his upper lids with the fingers. Whereas there 
was habitually little play of facial expression, the patient had himself noticed 
a tendency to forced laughing. Several times a day, and especially when under 
emotional stress, the right hand and forearm underwent a rhythmical rotary 
movement. The patient could write quite legibly notwithstanding these abnor- 
mal motor phenomena. His mentality had not suffered. 

The inferior tendon reflexes were exaggerated, and the Babinski sign was 
bilaterally present. Somatic sensation was unaffected and muscular force was 
not diminished. The clinical picture had remained the same for the past year. 
A prolonged course of speech reeducation had proved unavailing. It was 
evident that permanent and extensive lesions were present in the central ner- 
vous system. These appeared to have occurred especially in the corpus stri- 
atum and the cerebellorubrospinal system. 


A CASE OF UNILATERAL ASCENDING PARALYSIS. Dr. Watrter F. 
SCHALLER. 


The patient, an American railway engineer, aged 58, had for eleven years 
noticed a gradually increasing stiffness, weakness and awkwardness of his left 
lower extremity. For the last two years his left upper extremity had become 
similarly affected, and latterly he could use it only with difficulty. Although 
the affected extremities felt colder than those of the opposite side there was 
no loss of sensation and no pain. There were no cranial nerve symptoms. 

In 1890, the patient suffered a moderately severe injury to the back of his 
head by falling from his locomotive cab. Two months before the symptoms 
referable to his arm began he was thrown to the ground when cranking his 
automobile in gear. He struck his hip on a hard surface and attributed his 
later symptoms to that accident. 

The physical examination and biologic tests in October, 1920, showed no 
evidence of syphilitic infection. The gait was markedly spastic on the left. 
The whole left lower extremity was held straight and walking was typically 
cyclic. The spasticity of the extensors in this extremity was remarkable, and 
it took great strength, time and patience passively to flex the leg on the thigh, 
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as, for example, when the patient knelt on a chair for the elicitation of the 
Achilles reflex. The foot inclined to the equinus position when the patient 
lay in bed. Evidently this was due to the spasticity of the calf muscles. 
Flexion of the thigh on the trunk was limited partly, at least due to spasticity 
of the hamstrings. These tendons were felt as tense cords when this motion 
was attempted. Abduction was limited. Spasticity in the left upper extremity 
was evident but did not show the flexor and extensor differences as in the 
lower extremity. The Ross-Moore sign was definitely positive. In the right 
lower extremity there was little if any demonstrable rigidity. The patient, 
however, was not able to use this extremity as one might expect; for instance, 
he could not raise the body on the toes of the right foot. The implication of 
this extremity was suspected because of a positive Babinski sign and an 
exhaustible ankle clonus. The right upper extremity was normal. The right 
Achilles reflex was increased. The patellar reflexes were approximately equal. 
In the upper extremities the reflexes were active on both sides. The left radial 
and triceps may have been slightly increased over the right, yet this was ques- 
tionable and was found otherwise on a previous examination. The left hand- 
grip was markedly weaker. The thenar eminence on the left was atrophied, 
the hand being of the simian type. 

There was no bulbar paralysis nor any evident cranial nerve involvement. 
Both superficial and deep sensation were unaffected. The Romberg sign was 
negative, and coordination, except as interfered with by spasticity, was not 
affected. A roentgenogram of the cervical spine showed extensive hypertrophic 
arthritis of the cervical spine most marked at the fifth and sixth cervical seg- 
ments. There was no evident encroachment on the neural canal. 

Clinically, this case corresponds to those reported by Charles K. Mills under 
the caption of unilateral ascending and descending paralysis. I have observed 
two similar cases in the past year. The case presented is probably an atypical 
and slowly progressive form of amyotrophic lateral sclerosis. 
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Book Reviews 


DISEASES OF THE NERVOUS SYSTEM. By H. Campsett THomson, 
M.D., F.R.C.P. (Lonp.), Physician to the Department for Diseases of the 
Nervous System, and Lecturer on Neurology, Middlesex Hospital; Physi- 
cian to the Hospital for Epilepsy and Paralysis, Maida Vale; formerly 
Dean of the Middlesex Hospital Medical School. Third Edition Revised, 
with 11 Color and 12 Black-and-White Plates and 120 Figures in the Text. 
Price, $5.00. Pp. 547. New York: Paul B. Hoeber, 1921. 


The author has set himself the difficult task of writing a “concise and 
yet readable” manual of nervous diseases for the use of students. In certain 
respects he has been signally successful, but there are a number of inade- 
quacies and inaccuracies which cannot be overlooked. The book begins with 
a brief but well selected review of important anatomic and physiologic facts, 
followed by a description of the effects of lesions at various points and the 
tests by which these effects may be brought out clinically. The various dis- 
eases are then described separately, and this is made readable and concise by 
constantly referring the symptoms to the functional changes brought about by 
disease affecting various nerve paths. References to authorities are strikingly 
limited, with few exceptions, to English writers and, whether this is inten- 
tional or not, one feels that the text would be greatly improved by going 
further afield. 

Among the defects which must render the work of less practical value for 
the student and general practitioner, special attention must be directed to the 
laboratory findings. A chapter is devoted to lumbar puncture and the spinal 
fluid but neither here nor in the detailed description of syphilitic affections is 
there any reference to the Lange test or the graduated method of performing 
the Wassermann reaction, and the description of cytological findings is 
extremely meager. Although a special chapter is devoted to the work of Orr 
and Rows on paths of infection, the descriptions of morbid anatomy are gen- 
erally extremely vague, and there is a rather loose use of the terms sclerosis, 
degeneration, inflammation and congestion which must often leave the stu- 
dent wondering what it all means. In some instances the seat of the change 
is not given, notably in lethargic encephalitis, a chapter on this subject hav- 
ing been written for this edition. 

A short chapter on tests for the examination of higher functions of the 
nervous system seems entirely out of place in a work of this kind. Here are 
mentioned, without sufficient detail to render them practically usable, reaction 
times, time discrimination tests, certain memory tests, word association tests 
and the psychogalvanic reflex. 

The psychoneuroses are dismissed in a few words and with inadequate dis- 
cussion. The author mentions in the preface to this edition that he has 
endeavored to bring the book up to date by including here special emphasis 
on disturbances in endocrine function. It would have been preferable to devote 
more space to the facts of the disorders. The deficiency here is particularly 
unfortunate when,it is remembered that functional disorders are not only more 
frequent but also more amenable to treatment than organic diseases and that 
hence it is of the greatest importance that the student learn to recognize 
them early. 

There are also not a few omissions from the symptomatology of organic 
diseases although, on the whole, these are well described. Thus, in tabes 
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dorsalis there is no mention of the partial ptosis and enophthalmos which so 
often accompany miosis as evidence of sympathetic paralysis. Sixth nerve 
palsy as a common symptom of increased intracranial pressure is not given. 
In the list of types of headache, the indurative and psychoneurotic are omitted. 

In spite of these defects and some errors in wording which should be 
corrected (for example, the statement that there is no “physiological connection” 
between neurons), the book is a distinct advance on many of the smaller 
textbooks, chiefly because it is something more than a mere compendium of 
symptoms. It is well printed and the illustrations are excellent. 


PSYCHO-ANALYSIS OF THE “REFORMER.” A Further Contribution to, 


the Sexual Theory, by Joe: Rinatpo, with a Preface by ANDREW TRIDON. 
Pp. 137. New York: Lee Publishing Company. 

This is a screed against reformers and especially against prohibitionists 
by an avowed psychanalyst, apparently not a physician. That the author is 
a competent psychanalyst we greatly doubt. That he is superficial is obvious. 
To the reviewer the text smacks strongly of the product of one writing prin- 
cipally to turn out copy. 

The argument is presented in the form of eight theses. A few of these will 
indicate its trend. 

Second thesis: That the reformer is a hysteriac and that his social activi- 
ties are the result of his abnormal condition. 

Fourth thesis: That the reformer’s hysteria results from an inhibition of 
normal sexual life and is a form of sexual perversion. 

Fifth thesis: That prohibition is not essentially different from other 
reformist activities; that it is the result of sexual perversion and is a sadistic 
gratification of the sexual desire. 

Sixth thesis: That the drinking of alcoholic beverages has a peculiar sexual 
significance and a necessary and important part in the healthy sex life of 
humanity. 

A few discrete quotations may further indicate the character of the booklet. 

“Reformism, however, is the expression of an abnormal psychic condition, 
and as such can be but an unnatural sexual gratification, antagonistic to the 
species; a perversion of the healthy sex life as complete and debilitating as 
sodomy or lesbian love. 

“Constipation can then be admitted to account in part for the morbid psy- 
chology of the reformers, as a contributing factor, or aggravating reaction at 
least. 

“Our first duty therefore is a liberation of sex from the taboos of custom 
and convention. It can only function normally if it is allowed to function 
freely in obedience to the laws of its own nature.” 

Unscientific, ill balanced writings like this serve only to bring into dis- 
repute the work of serious men. 


PATHOLOGY OF THE NERVOUS SYSTEM. By E. Farguuar Buzzarp, 
M.A., M.D., F.R.C.P., Physician to St. Thomas’ Hospital; and J. Gopwin 
GREENFIELD, B.Sc., M.D., M.R.C.P., Pathologist to the National Hospital 
for the Paralyzed and Epileptic. Pp. 334. Price, 30 shillings. London: 
Constable and Company, Ltd. 


This work is just what it obviously aspires to be: a safe and sane guide 
for “students and practitioners” in the pathology of organic diseases of the 
nervous system. We should be inclined to insert “general” before “practi- 
tioners” because none of the articles is sufficiently detailed for the expert, 
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and there is practically no discussion of the many mooted points in this field. 
Indeed, in the broad sense the work is not at all a treatise on pathology of 
the nervous system; it is rather a handbook of pathologic anatomy. For 
instance, there is nothing on the pathology of aphasia and apraxia, of vertigo, 
of conjugate deviation, of the Argyll Robertson pupil, of the automatic blad- 
der, of convulsions and a thousand other things in the pathology of the ner- 
vous system. 

After an excellent chapter. (49 pages) on the general pathology of the 
nervous system and its constituents (neuron, neuroglia, paths of infection, 
cerebrospinal fluid), the authors discuss the developmental and familial dis- 
eases, injuries to the nervous system, circulatory disturbances of the brain and 
spinal cord, syphilis of the nervous system, other infective diseases, effects of 
poisons, tumors of the brain and spinal cord, and diseases of obscure origin. 
In the last category are motor neuron disease (progressive muscular atrophy, 
amyotrophic lateral sclerosis and bulbar palsy), subacute combined degen- 
eration of the cord, multiple sclerosis, syringomyelia, paralysis agitans and 
myasthenia gravis. An appendix on staining methods follows, only sixteen 
pages long but quite adequate; there is another appendix on methods of exam- 
ination of the cerebrospinal fluid. 

Although there is no exhaustive study of the pathologic anatomy of any 
disease, no important disease is omitted, and the presentation of attendant 
changes is remarkably satisfactory considering its brevity. In addition to 
pathologic anatomy, etiology and pathogenesis frequently are discussed, of 
course with advantage to the reader. 

It must be added that while the matter is quite up to date, the authors have 
avoided all novel fads and fancies, showing that judicial mind and con- 
servative attitude so valuable, nay necessary, in a textbook. The style is 
simple and direct, the text always clear, as are also the 103 figures. The book 
is handy in size and in contents; a reliable and pleasing guide for the student, 
valuable for the internist and to be taken seriously by. the specialist. 


THE SCIENCE OF OURSELVES (A Sequel to the “Descent of Man”). 
By Sir Bamprytpe Futter, K.C.S.I., C.LE., Author of “Studies of Indian 
Life and Sentiment,” “The Empire of India,” “Life and Human Nature,” 
and other works. Cloth, $6.50. Pp. 326. London: Henry Frowde, Hodder 
& Stoughton, 1921. 


The aim of this volume is to “set out an inferential theory which will 
explain the origin and course of feeling, thought and behavior—an under- 
taking which must fall short of full achievement.” One can deal statistically 
with the perceptible consequences of loyalty and disaffection, of industry and 
idleness, but the author’s aim is by “reasoning inference” to detect the causes 
from which such consequences spring. 

The table of contents falls into two parts: the first under the title “Ner- 
vous Activities,” and the second under that of “Motives and Behavior.” 

We are affected by three kinds of motor excitement: one of the “physical 
nervous system,” another of the “psychic” and the third of the “brain.” What- 
ever this may mean to the author, it is dense from the point of view of a 
student of psychology. And again, “A recollection is a record of the character 
of a sensation.” And further, “Since consciousness is pleasure or displeasure 
its effect is to reduce different impressions and recollections to a common 
denominator and so render them comparable.” It is astonishing to the student 
of psychology to find consciousness so easily defined. 
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Concepts are complex ideas. 

In the ¢hapter on “Thought and Muscular Movement,” in which one would 
expect to find some meat from an author who claims to rest his work on the 
“basic facts that physiologists have wrung from nature,” we read: “Muscular 
movements are primitively either instinctive reflexes, automatic expressions of 
feeling, or efforts of trial. The first are purposeful or practical and being 
instinctive, are stereotyped. The second are more or less plastic. The third 
are free and therefore entirely plastic and may take either a practical or an 
emotional character.” 

The title, “The Science of Ourselves,” would lead one to look in this volume 


for a description of the self. The one who expects this will put the book 
aside disappointed. 
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